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Text :
FIVE I N THE 903 PAD
AREA, FOUR I N THE MOUND AREA, AND 11 I N THE EAST TRENCHES AREAS. THE
H STORI CAL USE OF THE QU 2 I HSSS | S DI SCUSSED BELOW

2.1.2.1 903 PAD AREA

FI VE SI TES ARE LOCATED WTH N THE 903 PAD AREA (FI GURE 2-2). THESE
SI TES ARE:

* 903 DRUM STORAGE SI TE (I HSS REF. NO. 112)

* 903 LIP SITE (1 HSS REF. NO. 155)

* TRENCH T-2 SITE (I HSS REF. NO. 109)

* REACTI VE METAL DESTRUCTI ON SI TE (1 HSS REF. NO 140)
* GAS DETOXI FI CATION SI TE (1 HSS REF. NO  183)

PRESENTED BELOW ARE BRI EF DESCRI PTI ONS OF EACH OF THESE SI TES.

1. 903 DRUM STORAGE SI TE (I HSS REF. NO 112) -- THE SI TE WAS USED FROM
1958 TO 1967 TO STORE DRUVB CONTAI NI NG RADI QACTI VELY CONTAM NATED, USED
MACHI NE CUTTING O L. THE DRUMB, SOVE OF WHI CH CORRODED AND LEAKED,
CONTAI NED O LS AND SOLVENTS CONTAM NATED W TH PLUTONI UM OR URANI UM

MOST OF THE DRUVB CONTAI NED LATHE COCLANT CONSI STING OF M NERAL O L AND
CARBON TETRACHLORI DE (CCL4) | N VARYI NG PROPORTI ONS.  HOWEVER, AN UNKNOWN
NUVMBER OF DRUMS CONTAI NED HYDRAULI C O LS, VACUUM PUVP O LS,

TRI CHLORCETHENE ( TCE), TETRACHLORCETHENE (PCE), SILICONE OLS, AND
ACETONE ( ROCKWELL | NTERNATI ONAL, 1987B). ETHANCLAM NE WAS ALSO ADDED TO
NEW DRUMB AFTER 1959 TO REDUCE THE DRUM CORRCSI ON RATE. ALL DRUMB VERE
REMOVED BY 1968.

AFTER THE DRUMS WERE REMOVED, EFFORTS WERE MADE TO SCRAPE AND MOVE THE
PLUTONI UM CONTAM NATED SO L | NTO A RELATI VELY SMALL AREA, COVER I T WTH
FILL MATERIAL, AND TOP IT WTH AN ASPHALT CONTAI NMENT COVER.  THI S
REMEDI AL ACTI ON WAS COVPLETED I N NOVEMBER 1969. AN ESTI MATED 5, 000
GALLONS OF LI QUI D LEAKED I NTO THE SO L DURI NG USE OF THE DRUM STORAGE
SITE. THE LI QU D WAS ESTI MATED TO CONTAI N 86 GRAMS OF PLUTONI UM
(ROCKVIELL | NTERNATI ONAL, 1987B) .

2. 903 LIP SITE (I HSS REF. NO 155) -- DUR NG DRUM REMOVAL AND CLEAN- UP
ACTI VI TI ES ASSCCI ATED W TH THE 903 DRUM STORAGE SI TE, W NDS DI STRI BUTED
PLUTONI UM BEYOND THE PAD TO THE SQUTH AND EAST. ALTHOUGH SOME

PLUTONI UM CONTAM NATED SO LS WERE REMOVED, RADI QACTI VE CONTAM NATION IS
STILL PRESENT AT THE 903 LIP SITE IN THE SURFICI AL SO LS.

3. TRENCH T-2 SITE (IHSS REF. NO 109) -- THI'S TRENCH WAS USED PRI OR TO
1968 FOR THE DI SPCSAL OF SANI TARY SEWACGE SLUDGE AND FLATTENED DRUVSB
CONTAM NATED W TH URANI UM AND PLUTONI UM

4. REACTIVE METAL DESTRUCTION SITE (1 HSS REF. NO 140) -- TH S SITE WAS
USED DURI NG THE 1950S AND 1960S PRI MARI LY FOR THE DESTRUCTI ON OF LI TH UM
METAL (DOE, 1986). SMALL QUANTI TI ES OF OTHER REACTI VE METALS (SCDI UM
CALCIUM AND MAGNESI UM) AND SOMVE SOLVENTS WERE ALSO DESTROYED AT THI' S
LOCATI ON (1 LLSLEY, 1978).

5. GAS DETOXI FI CATION SI TE (I HSS 183) -- BU LDI NG 952, LOCATED SQUTH OF
THE 903 DRUM STORAGE SI TE, WAS USED TO DETOXI FY VAR QUS BOTTLED GASES
BETWEEN JUNE 1982 AND AUGUST 1983.

A PHASE | R HAS BEEN COWPLETED FCR THESE FIVE SITES. PHASE Il IS
PLANNED FOCR TH S FALL.

2.1.2.2 MOUND AREA



THE MOUND AREA | S COVPOSED OF FOUR SI TES (FI GURE 2-2). THESE ARE:

* MOUND SI TE (1 HSS REF. NO 113)

* TRENCH T-1 SITE (1 HSS REF. NO 108)

* OL BURN PIT NO 2 SITE (1HSS REF. NO 153)
* PALLET BURN SI TE (I HSS REF. NO. 154)

THESE SI TES ARE DESCRI BED | NDI VI DUALLY BELOW

1. MOUND SITE (I HSS REF. NO 113) -- THE MOUND SI TE CONTAI NED
APPROXI MATELY 1, 405 DRUVS CONTAI NI NG PRI MARI LY DEPLETED URANI UM AND
PLUTONI UM CONTAM NATED LATHE COCLANT. SQOVE DRUMS ALSO CONTAI NED
"PERCLENE" (SM TH, 1975). PERCLENE WAS A BRAND NAME OF
TETRACHLORCETHENE ( SAX AND LEWS, 1987). SOVE OF THE DRUMMED WASTES
PLACED IN THE MOUND SI TE WERE | N SOLI D FORM ( ROCKWELL | NTERNATI ONAL,
1987B). CLEANUP OF THE MOUND SI TE WAS ACCOWPLI SHED | N 1970, AND THE
MATERI ALS REMOVED WERE PACKAGED AND SHI PPED TO AN OFF- SI TE DCE FACI LI TY
AS RADI QACTI VE WASTE. SUBSEQUENT SURFI CI AL SO LS SAMPLING IN THE
VICINITY OF THE EXCAVATED MOUND SI TE | NDI CATED 0.8 TO 112.5

DI SI NTEGRATI ONS PER M NUTE PER GRAM (DM G ALPHA ACTIMVITY. TH'S
RADI CACTI VE CONTAM NATI ON | S THOUGHT TO HAVE COVE FROM THE 903 DRUM
STORACE SITE VIA WND DI SPERSI ON RATHER THAN FROM THE MOUND SI TE
(ROCKVELL | NTERNATI ONAL, 1987A).

2. TRENCH T-1 SITE (I HSS REF. NO. 108) -- THE TRENCH WAS USED FROM 1954
UNTIL 1962 AND CONTAI NS APPROXI MATELY 125 DRUMS FI LLED W TH DEPLETED
URANI UM CHI PS ( DOW CHEM CAL, 1971) AND PLUTONI UM CHI PS COATED W TH LATHE
COOLANT. THE DRUVBS ARE STILL PRESENT IN THI S TRENCH.

3. OL BURNPIT NO 2 SITE (IHSS REF. NO 153) -- OLBURNPIT NO 2 1S
ACTUALLY TWO PARALLEL TRENCHES WH CH WERE USED I N 1957 AND FROM 1961 TO
1965 TO BURN 1, 082 DRUVS OF O L CONTAI NI NG URANI UM ( ROCKWELL

| NTERNATI ONAL, 1987B). THE RESI DUES FROM THE BURNI NG OPERATI ONS AND
SOMVE FLATTENED DRUVS WERE COVERED W TH BACKFI LL. CLEAN-UP OPERATI ONS
WERE PERFORMED I N THE 1970S ( ROCKWELL | NTERNATI ONAL, 1987B).

4. PALLET BURN SITE (I HSS REF. NO 154) -- AN AREA SOUTHWEST OF O L BURN
PIT NO 2 WAS REPCRTEDLY USED TO DESTROY WOODEN PALLETS IN 1965. THE
TYPES OF HAZARDOUS SUBSTANCES OR RADI ONUCLI DES THAT MAY HAVE BEEN

SPI LLED ON THESE PALLETS |'S UNKNOM. CLEAN- UP ACTI ONS WERE PERFCRMVED | N
THE 1970S (DCE, 1986).

2.1.2.3 EAST TRENCHES AREA
THE EAST TRENCHES AREA CONSI STS OF NI NE BURI AL TRENCHES AND TWD SPRAY

| RRI GATI ON AREAS (FI GURE 2-2). THE TRENCH NUMBERS AND THEI R RESPECTI VE
I HSS DESI GNATI ONS ARE:

* TRENCH T-3 -- IHSS REF. NO 110

* TRENCH T-4 -- IHSS REF. NO 111.1
* TRENCH T-5 -- IHSS REF. NO 111.2
* TRENCH T-6 -- IHSS REF. NO 111.3
* TRENCH T-7 -- IHSS REF. NO 111.4
* TRENCH T-8 -- IHSS REF. NO 111.5
* TRENCH T-9 -- IHSS REF. NO 111.6
* TRENCH T-10 -- IHSS REF. NO 111.7
* TRENCH T-11 -- IHSS REF. NO 111.8

TRENCHES T-3, T-4, T-10, AND T-11 ARE LOCATED NORTH OF THE EAST ACCESS
ROAD, AND TRENCHES T-5 THROUGH T-9 ARE LOCATED SOQUTH OF THE EAST ACCESS
ROAD. THE TRENCHES WERE USED FROM 1954 TO 1968 FOR DI SPOSAL OF DEPLETED
URANI UM FLATTENED DEPLETED URANI UM AND PLUTCONI UM CONTAM NATED DRUMS,
AND SANI TARY SEWAGE SLUDCGE. THE WASTES HAVE NOT BEEN DI STURBED S| NCE



THEI R BURI AL.

I HSS NUMBERS 216.2 AND 216.3 ARE PART OF THE EAST TRENCHES AREA AND ARE
DESI GNATED AS | HSSS BECAUSE THEY WERE USED FOR SPRAY | RRI GATI ON COF
SEWAGE TREATMENT PLANT EFFLUENT. THE H STORI CAL DI SCHARGE OF POND B-3
WAS TO TH S SPRAY | RRI GATI ON AREA. TH S PRACTI CE HAS BEEN TERM NATED
HONEVER, AND THE CURRENT POND B-3 DI SCHARGE |'S SENT TO POND B- 4.

2. 1.3 SURROUNDI NG LAND USE AND POPULATI ON DENSI TY

THE RFP | S LOCATED I N A RURAL AREA (FI GURE 2-3). APPROXI MATELY 50
PERCENT OF THE AREA WTHIN TEN MLES OF THE RFP IS I N JEFFERSON COUNTY.
THE REMAI NDER 1S LOCATED | N BOULDER COUNTY (40 PERCENT) AND ADAMS
COUNTY (10 PERCENT). ACCORDI NG TO THE 1973 COLORADO LAND USE NMAP, 75
PERCENT OF TH S LAND WAS UNUSED CR WAS USED FOR AGRI CULTURE. SI NCE THAT
TIME, PORTIONS OF TH' S LAND HAVE BEEN CONVERTED TO HOUSI NG W TH SEVERAL
NEW HOUSI NG SUBDI VI SI ONS BEI NG STARTED WTH N A FEW M LES OF THE BUFFER
ZONE, SOUTHEAST COF THE PLANT Sl TE.

A DEMOGRAPHI C STUDY, USI NG 1990 CENSUS DATA, SHOWS THAT APPROXI MATELY
1.9 MLLI ON PECPLE LI VED W TH N THE El GHT- COUNTY DENVER METROPOLI TAN
REG ON. TH S REG ON COVERS APPROXI MATELY 5, 076 SQUARE M LES AND

| NCLUDES THE FOLLOW NG COUNTI ES: ADAVS, ARAPAHOE, BOULDER DENVER
DOUGLAS, JEFFERSON, CLEAR CREEK, AND G LPIN. THE MOST POPULATED SECTCR
|'S TO THE SOUTHEAST, TOWARD THE CENTER OF DENVER THI S SECTOR HAD A
1989 PCPULATI ON OF APPROXI MATELY 600, 000 PECPLE LI VI NG BETWEEN 10 AND 50
M LES FROM ROCKY FLATS. RECENT POPULATI ON ESTI MATES REG STERED BY THE
DENVER REG ONAL COUNCI L OF GOVERNMENTS (DROOG) FOR THE El GHT- COUNTY
DENVER METRO REG ON HAVE SHOWN DI STI NCT PATTERNS OF GROMH BETWEEN THE
FI RST AND SECOND HALVES OF THE DECADE. BETWEEN 1980 AND 1985, THE
POPULATI ON OF THE El GHT- COUNTY REG ON | NCREASED BY 197, 890, A 2.4
PERCENT ANNUAL GROATH RATE (DRCOG, 1989). BETWEEN 1985 AND 1990 A
POPULATI ON GAI N OF 80, 875 WAS RECORDED, REPRESENTING A 0.9 PERCENT
ANNUAL | NCREASE. THE 1990 POPULATI ON SHOWED AN | NCREASE OF 9, 300 (OR
0.5 PERCENT) FROM THE SAME DATE I N 1989 (DRCOG 1990).

THE RFP | S APPROXI MATELY LOCATED | N THE CENTER OF RFP LEGAL LAND AREA
WH CH |'S APPROXI MATELY 3 M LES (NORTH SOUTH) BY 4 M LES ( EAST- VEEST) .
THERE ARE El GHT PUBLI C SCHOOLS WTHI N SI X M LES OF THE RFP. THE

NEAREST EDUCATI ONAL FACI LI TY IS THE W TT ELEMENTARY SCHOOL, WHI CH IS
APPROX| MATELY 2.7 M LES EAST OF THE PLANT BUFFER ZONE. THE CLOSEST
HOSPI TAL |'S CENTENNI AL PEAKS HOSPI TAL, LOCATED APPROXI MATELY SEVEN M LES
NORTHEAST. THE CLOSEST PARK AND RECREATI ONAL AREA |'S THE STANDLEY LAKE
AREA, VH CH | S APPROXI MATELY FI VE M LES SOUTHEAST OF THE PLANT.

BOATI NG, Pl CNI CKING, AND LI M TED OVERNI GHT CAVPI NG ARE PERM TTED.
SEVERAL OTHER SMALL PARKS EXI ST IN COWUN TIES WTH N TEN M LES. THE
CLOSEST MAJOR PARK, GOLDEN GATE CANYON STATE PARK, LOCATED APPROXI MATELY
15 M LES TO THE SOUTHWEST, PROVI DES 8,400 ACRES OF GENERAL CAMPI NG AND
OQUTDOOR RECREATI ON.  OTHER NATI ONAL AND STATE PARKS ARE LOCATED | N THE
MOUNTAI NS WEST OF THE RFP, BUT ALL ARE MORE THAN 15 M LES AWAY.

SOMVE OF THE LAND ADJACENT TO THE PLANT IS ZONED FCR | NDUSTRI AL
DEVELCPMENT. | NDUSTRI AL FACILITIES WTH N FI VE M LES | NCLUDE THE FORVER
TOSCO (THE A L SHALE COVMPANY) LABORATORY (40- ACRE SI TE LOCATED TWD M LES
SOQUTH AND NOW OCCUPI ED BY ANALYTI CA, INC.), THE GREAT WESTERN | NORGAN CS
PLANT (TWD M LES SQUTH), THE FRONTI ER FOREST PRCDUCTS YARD (TWD M LES
SQUTH), THE | DEALI TE LI GHTWElI GHT AGGREGATE PLANT (2.4 M LES NORTHWEST),
AND THE JEFFERSON COUNTY Al RPORT AND | NDUSTRI AL PARK (990- ACRE SI TE
LOCATED 4.8 M LES NORTHEAST) .

SEVERAL RANCHES ARE LOCATED WTHI N TEN M LES COF THE PLANT, PRIMARILY IN
JEFFERSON AND BOULDER COUNTI ES. THEY ARE OPERATED TO PRCDUCE CRCPS,
RAI SE BEEF CATTLE, SUPPLY M LK, AND BREED AND TRAI N HORSES. ACCCRDI NG



TO THE 1987 COLORADO AGRI CULTURAL STATI STICS, 20, 758 ACRES COF CRCPS ERE
PLANTED | N JEFFERSON COUNTY (TOTAL LAND AREA OF APPROXI MATELY 475, 000
ACRES), AND 68, 760 ACRES OF CROPS WERE PLANTED | N BOULDER COUNTY ( TOTAL
LAND AREA CF 405,760 ACRES). CROPS CONSI STED OF: W NTER WHEAT, CORN,
BARLEY, DRY BEANS, SUGAR BEETS, HAY, AND OATS. LI VESTOCK CONSI STED CF:
5,314 HEAD OF CATTLE, 113 HOGS, AND 346 SHEEP | N JEFFERSCN COUNTY, AND
19, 578 HEAD OF CATTLE, 2,216 HOGS, AND 12, 133 SHEEP | N BOULDER COUNTY
(POST, 1989).

2.2 AFFECTED AND SENSI TI VE ENVI RONVENT
2.2.1 PHYSI CAL ENVI RONVENT

THE NATURAL ENVI RONMENT OF THE PLANT AND VICINITY IS | NFLUENCED
PRIMARILY BY I TS PROXIM TY TO THE FRONT RANGE OF THE ROCKY MOUNTAI NS.
THE PLANT | S DI RECTLY EAST OF THE NORTH SOUTH TRENDI NG ROCKY MOUNTAI NS,
W TH AN ELEVATI ON OF APPROXI MATELY 6, 000 FEET ABOVE SEA LEVEL. THE RFP
I'S LOCATED ON A BROAD, EASTWARD- SLCPI NG PLAI N OF OVERLAPPI NG ALLUVI AL
FANS DEVELCPED ALONG THE FRONT RANGE. THE FANS EXTEND ABOUT FI VE M LES
IN AN EASTWARD DI RECTI ON FROM THEIR ORIG N I N THE ABRUPTLY RI SI NG FRONT
RANGE AND TERM NATE ON THE EAST AT A BREAK I N SLOPE TO LOW RCLLI NG

H LLS. THE CONTI NENTAL DI VIDE IS ABQUT 16 M LES WEST OF THE PLANT. THE
OPERATI ONAL AREA AT THE PLANT | S LOCATED NEAR THE EASTERN EDGE OF THE
FANS ON A TERRACE BETWEEN STREAM CUT VALLEYS (NORTH WALNUT CREEK AND
WOVAN CREEK). THE ROCKY FLATS ALLWVI UM (THE DEPCSI T OF COALESCI NG
ALLUVI AL FANS) | S EXPCSED AT THE SURFACE AND CONSI STS OF A TOPSO L LAYER
UNDERLAI N BY AS MUCH AS 100 FEET OF SILT, CLAY, SAND, AND GRAVEL.

THE RFP | S SI TUATED IN A SEM ARI D REG ON THAT AVERACES 15 | NCHES OF
ANNUAL PRECI PI TATION. FORTY PERCENT OF THE YEARLY TOTAL COMES IN THE
SPRING MJCH OF IT IN THE FORM OF SNOW COF THE BALANCE, 30 PERCENT IS
ACCOUNTED FOR BY SUMMVER THUNDERSTCORVS, W TH THE REST OCCURRI NG I N THE
FALL (11 PERCENT) AND W NTER MONTHS (19 PERCENT). AVERAGE YEARLY
SNOWFALL IS 85 INCHES. RUNOFF CONTRCL STRUCTURES EXI ST TO CHANNEL
SURFACE WATER FROM THE PLANT TO MONI TORI NG PONDS. THESE STRUCTURES ARE
SI ZED TO ACCOMWCDATE THE 100- YEAR STORM EVENT WH CH | S EQUI VALENT TO
FOUR INCHES OF RAIN I N A SI X- HOUR PERI CD.

M NERAL RESCQURCES FOUND IN THE VICINITY OF RFP | NCLUDE SAND, GRAVEL,
CRUSHED ROCK, CLAY, COAL, AND URANIUM THERE ARE NO KNOMN CLAY, COAL OR
URANI UM DEPCSI TS W TH N THE RFP BUFFER ZONE; HOWNEVER, THESE COWMODI Tl ES
ARE MNED IN THE REA ON, WTH N 20 M LES OF THE PLANT. THE
SCHWARTZWALDER URANI UM M NE | S LOCATED APPROXI MATELY FOUR M LES
SOUTHVWEST OF THE RFP. THE M NE HAS BEEN THE LARGEST PRODUCER CF VEIN
TYPE URANI UM ORE | N COLORADO AND RANKS AMONG THE SI X LARCGEST OF TH' S
TYPE I N THE UNI TED STATES (DCE, 1980). ACTIVE SAND AND GRAVEL M NES LI E
W TH N THE BUFFER ZONE BOUNDARI ES. THERE | S AN AGCREGATE PROCESSI NG
FACI LI TY ADJACENT TO THE NORTHWEST CCRNER OF THE BUFFER ZONE VWHI CH
RECPENED I'N 1989. O L AND NATURAL GAS PRODUCTION IS ALSO ACTIVE IN
NEARBY NORTHWEST ADANVS COUNTY AND EAST CENTRAL BOULDER COUNTY.

O L AND NATURAL GAS ACTIVITY NEAR ROCKY FLATS PLANT I NCLUDES QL FIELD
DEVELCPMENTS, Pl PELI NE, AND PRCDUCTI ON COPERATI ONS. THE CLOSEST MAJCR
O L AND GAS FI ELDS ARE | N NORTHVWEST ADAMS COUNTY (JACKPOT AND SPI NDLE
FIELDS), AND A SVALLER FI ELD OCCURS | N EAST CENTRAL BOULDER COUNTY
(BOULDER FIELD). A NATURAL GAS PI PELI NE THAT ORI G NATES | N WOM NG AND
PROCEEDS ACROSS EASTERN COLCORADO | NTO OKLAHOVA | S LOCATED APPROXI MATELY
TEN M LES NORTH OF THE PLANT | N SCQUTHERN BOULDER COUNTY. LOCAL NATURAL
GAS PI PELI NES CRCSS THE SCQUTH SI DE OF THE ROCKY FLATS PLANT. THE
NEAREST REFI NERY OPERATI ON |'S THE CONOCO REFI NERY LOCATED I N COMVERCE
C TY ABOUT 20 M LES EAST OF THE PLANT. A NORTH SQUTH ORI ENTED O L

Pl PELI NE FEEDS I N TO THE REFI NERY FROM FI ELDS | N NORTHEASTERN COLCRADO
AND SQUTHEASTERN WYOM NG ( DONALDSON AND MACM LLAN, 1980).



THERE ARE FOUR MAI N DRAI NAGES FROM THE PLANT PROPERTY AS SHOM ON FI GURE
2-4. NORTH WALNUT, SOUTH WALNUT, ROCK AND WOMAN CREEKS ALL HAVE

| NTERM TTENT STREAVS WH CH PROVI DE DRI NKI NG WATER AND | RRI GATI ON WATER
THERE ARE A NUMBER OF DI TCHES CROSSI NG THE AREA AS WELL, CONVEYI NG WATER
COLLECTED OFF SI TE TO OTHER AREAS, THE PLANT, WALNUT CREEK, OR WOVAN
CREEK. UNTIL LATE 1974, PLANT WASTEWATER HAD BEEN DI SCHARGED TO WALNUT
CREEK, AND UNTIL 1975, FILTER BACKWASH FROM THE RAW WATER TREATMENT
PLANT VENT | NTO WOVAN CREEK. ALL PROCESS WASTEWATER |'S NOW El THER
RECYCLED OR DI SPOSED THROUGH EVAPORATI ON.  SANI TARY WASTEWATER | S

DI SCHARGED | N ACCORDANCE W TH THE RFP'S NPDES PERM T EFFLUENT

REQUI REMENTS.

2.2.2 REG ONAL AND LOCAL HYDROGEQLOGY

THE STRATI GRAPHI C SECTI ON THAT PERTAINS TO THE RFP | NCLUDES, IN
DESCENDI NG ORDER, UNCONSCLI DATED SURFI G AL UNI TS ( ROCKY FLATS ALLUVI UM
VAR QUS TERRACE ALLUVI UMS, VALLEY FILL ALLUVI UM AND COLLWI UM (FI GURE
2-5), ARAPAHCE FORVATI ON, LARAM E FORNVATI ON, AND FOX H LLS SANDSTONE
(FIGURE 2-6). GROUND WATER OCCURS UNDER UNCONFI NED CONDI TI ONS | N BOTH
THE SURFI CI AL AND SHALLOW BEDRCCK UNITS. | N ADDI TI ON, CONFI NED
GROUNDWATER FLOW OCCURS | N DEEPER BEDROCK SANDSTONES.

2.2.2.1 ALLUWI AL VATERI ALS

THE ROCKY FLATS ALLUVI UM UNDERLI ES A LARGE PORTION OF THE PLANT. THE
ALLUMI UM | S A BROAD PLANAR DEPCSI T CONSI STING OF A TOPSO L LAYER
UNDERLAI N BY UP TO 100 FEET OF POCORLY STRATIFIED SILT, CLAY, SAND,
GRAVEL AND COBBLES. UNCONFI NED GROUNDWATER FLOW OCCURS | N THE ROCKY
FLATS ALLUVI UM WH CH | S RELATI VELY PERVEABLE. RECHARGE TO THE ALLUVI UM
IS FROM PRECI Pl TATI ON, SNOWVELT, AND WATER LOSSES FROM DI TCHES, STREANS,
AND PONDS THAT ARE CUT | NTO THE ALLUMI UM GENERAL WATER MOVEMENT | N THE
ROCKY FLATS ALLWI UM | S FROM VWEST TO EAST AND TOMRD THE DRAI NAGES.
GROUNDWATER FLOW IS ALSO CONTROLLED BY SEDI MENT DRAI NAGES IN THE TOP OF
BEDROCK. THE WATER TABLE I N THE ROCKY FLATS ALLUWVI UM RI SES | N RESPONSE
TO RECHARGE DURI NG THE SPRI NG AND DECLI NES DURI NG THE REVAI NDER OF THE
YEAR DI SCHARCE FROM THE ALLUVI UM OCCURS AT M NCR SEEPS I N THE

COLLWVI UM THAT COVERS THE CONTACT BETWEEN THE ALLUVI UM AND BEDROCK ALONG
THE EDGES OF THE VALLEYS. QU 2 IS SI TUATED ON A TERRACE OF ROCKY FLATS
ALLUVI UM THAT THINS EAST OF THE PLANT AND DOES NOT DI RECTLY SUPPLY WATER
TO VELLS LOCATED DOANGRADI ENT CF ROCKY FLATS.

VARl QUS OTHER ALLUVI AL DEPCSI TS OCCUR TOPOGRAPHI CALLY BELOW THE ROCKY

FLATS ALLWI UM | N THE PLANT DRAI NAGES. COLLUVI UM ( SLOPE WASH) MANTLES
THE VALLEY S| DE SLOPES BETWEEN THE ROCKY FLATS ALLUWVI UM AND THE VALLEY
BOTTOVS. | N ADDI TI ON, REMNANTS OF YOUNGER TERRACE DEPGCSI TS | NCLUDI NG

THE VERDGOS, SLOCUM AND LOUVI ERS ALLUVI A OCCUR OCCASI ONALLY ALONG THE

VALLEY SI DE SLOPES. RECENT VALLEY FILL ALLUVI UM OCCURS I N THE ACTI VE

STREAM CHANNELS.

UNCONFI NED GROUNDWATER FLOW OCCURS | N THESE SURFI CI AL UNITS. RECHARCE
I'S FROM PRECI Pl TATI ON, PERCCLATI ON FROM STREAVMS AND DI TCHES DURI NG

PERI ODS OF SURFACE WATER RUNCFF, AND BY SEEPS DI SCHARGA NG FROM THE ROCKY
FLATS ALLUVI UM DI SCHARGE | S BY EVAPOTRANSPI RATI ON AND BY SEEPACE | NTO
OTHER GEOLOG C FORVATI ONS AND STREAMS. THE DI RECTI ON OF GROUNDWATER
FLOWIS GENERALLY DOANSLOPE THROUGH CCOLLUVI AL MATERI ALS AND THEN ALONG
THE COURSE OF THE STREAM I N VALLEY FILL MATERI ALS. DURI NG PERI CDS OF

H GH SURFACE WATER FLOW WATER IS LOST TO BANK STORAGE I N THE VALLEY

FI LL ALLUVI UM AND RETURNS TO THE STREAM AFTER THE RUNCFF SUBSI DES.

2.2.2.2 BEDROCK MATERI ALS

THE CRETACEQUS ARAPAHCE FORVATI ON UNDERLI ES SURFI Cl AL MATERI ALS BENEATH
THE PLANT. TH' S FORVATION IS A FLUVI AL DEPCSI T COVPOCSED OF OVERBANK AND



CHANNEL DEPCSITS. | T CONSISTS PRI MARI LY OF CLAYSTONE W TH SQVE
SANDSTONE AND |'S NEARLY FLAT LYI NG BENEATH THE PLANT (LESS THAN A

TWO- DEGREE DI P) BASED ON THE DRAFT SEI SM C PROFI LI NG REPORT ( ROCKWELL

| NTERNATI ONAL, 1989A). THE SAND BODI ES W THI N THE CLAYSTONE ARE
COVWPCSED OF FI NE- GRAI NED SANDS AND SI LTS, AND THEI R HYDRAULI C
CONDUCTIVITY |'S RELATI VELY LOW COVPARED TO THE OVERLYI NG ROCKY FLATS
ALLULMIUM A H GH RESCLUTI ON SEI SM C REFLECTI ON SURVEY IS ONGO NG AT THE
PLANT TO FURTHER CHARACTERI ZE BEDROCK CGECQLOGY.

THE ARAPAHOE FORMATI ON | S RECHARGED BY GROUNDWATER MOVEMENTS FRCOM
OVERLY!I NG SURFI CI AL DEPCSI TS AND BY LEAKAGE FROM STREAMS. THE MAIN
RECHARCE AREAS ARE UNDER THE ROCKY FLATS ALLUWI UM ALTHOUGH SOVE
RECHARCGE FROM THE COLLUVI UM AND VALLEY FILL ALLUVI UM LI KELY OCCURS ALONG
THE STREAM VALLEYS. RECHARCE IS GREATEST DURI NG THE SPRI NG AND EARLY
SUMMER WHEN RAI NFALL AND STREAM FLOW ARE AT A MAXI MUM AND WATER LEVELS
IN THE ROCKY FLATS ALLUWI UM ARE HI GH.  GROUNDWATER MOVEMENT I N THE
ARAPAHCE FORMATI ON |'S GENERALLY TOMRD THE EAST, ALTHOUGH FLON W TH N
I NDI VI DUAL SANDSTONES | S NOT FULLY CHARACTERI ZED AT THI S TI ME.

REG ONALLY, GROUNDWATER FLOW I N THE ARAPAHOE FORMATION IS TOMRD THE
SQUTH PLATTE RI VER I N THE CENTER OF THE DENVER BASI N ( ROBSON, 1981A).

THE LARAM E FORNMATI ON UNDERLI ES THE ARAPAHCE AND | S COWPOSED CF TWO
UNITS, A TH CK UPPER CLAYSTONE AND A LOMNER SANDSTONE. THE CLAYSTONE IS
GREATER THAN 700 FEET THI CK AND | S OF VERY LOW HYDRAULI C CONDUCTI VI TY;
THEREFORE, THE US GEOLOG C SURVEY (HURR, 1976) CONCLUDES THAT PLANT
OPERATI ONS WLL NOT | MPACT ANY UNI TS BELOW THE UPPER CLAYSTONE UNI T OF
THE LARAM E FORMATI ON.

THE LONER SANDSTONE UNI T OF THE LARAM E FORVATI ON AND THE UNDERLYI NG FOX
H LLS SANDSTONE COVPRI SE A REG ONALLY | MPORTANT AQUI FER I N THE DENVER
BASI N KNOM AS THE LARAM E- FOX HI LLS AQUIFER  AQUI FER THI CKNESS RANGES
FROM 200 TO 300 FEET NEAR THE CENTER OF THE BASIN. THESE UNI TS SUBCRCP
VEST OF THE PLANT AND CAN BE SEEN I N CLAY PI TS EXCAVATED THRQUGH THE
ROCKY FLATS ALLUWI UM  THE STEEPLY DI PPI NG BEDS OF THESE UNI TS WEST CF
THE PLANT ( APPROXI MATELY A 50- DEGREE DI P) QUI CKLY FLATTEN TO THE EAST
(LESS THAN TWD- DEGREE DI P) BASED ON PRELI M NARY RESULTS OF THE H GH
RESOLUTI ON SEI SM C REFLECTI ON STUDY ( ROCKWELL | NTERNATI ONAL, 1989A).
RECHARCGE TO THE AQUI FER OCCURS ALONG THE RATHER LI M TED OQUTCRCP AREA
EXPCSED TO SURFACE WATER FLOW AND LEAKAGE ALONG THE FRONT RANGE (ROBSON, 1981B).

SI XTEEN WELLS WERE COVPLETED | N VAR QUS ZONES W TH N BEDROCK DURI NG THE
1987 DRI LLI NG PROGRAM AT QU 2. ALTHOUGH CLAYSTONE WAS THE MOST
FREQUENTLY ENCOUNTERED LI THOLOGY | MVEDI ATELY BELOW THE ALLUVI UM BEDROCK
CONTACT, | NTERBEDDED SANDY, SILTY AND LIGNITIC UNITS W TH BOTH

GRADATI ONAL AND SHARP CONTACTS WERE PRESENT AS WELL. ALL OF THE BEDROCK
ENCOUNTERED DI RECTLY BENEATH SURFI CI AL MATERI ALS WAS WEATHERED, AND SOVE
SATURATED SANDSTONES WERE ENCOUNTERED.

2.2.3 SI TE HYDROLOGY
2.2.3.1 SURFACE WATER

SURFACE WATER DRAI NAGE PATTERNS AT THE RFP ARE SHOMN ON FI GURES 2-2 AND
2-4. A DI SCUSSION OF THE MAJOR QU 2 SURFACE WATER FEATURES, | NCLUDI NG
THE SQUTH WALNUT CREEK AND WOVAN CREEK DRAI NAGES, | S PRESENTED BELOW
ALTHOUGH THI S | M | RA PLAN ADDRESSES COLLECTI ON AND TREATMENT OF

CONTAM NATED SOUTH WALNUT CREEK BASI N SURFACE WATER;, THE WOVAN CREEK
DRAI NAGE |'S | NCLUDED | N THE FOLLOWN NG DI SCUSSI ON TO PROVI DE A COVPLETE
DESCRI PTION OF QU 2 HYDROLOGY. COLLECTI ON AND TREATMENT OF WOVAN CREEK
BASI N SEEPAGE SOQUTHEAST OF THE 903 PAD AREA WLL BE ADDRESSED IN A
SEPARATE | M | RA PLAN AS DI SCUSSED | N SECTI ON 1.

SOUTH WALNUT CREEK



THE HEADWATERS AREA OF SOUTH WALNUT CREEK HAS BEEN FI LLED DURI NG
CONSTRUCTI ON OF RFP FACILITIES. AS A RESULT, FLOW ORI G NATES FROM A
BURI ED CULVERT LOCATED WEST CF BUI LDI NG 991. FLOWIN THE UPPER REACH OF
SOUTH WALNUT CREEK | S DI RECTED TO THE SOUTH CF BU LDI NG 991 AND UNDER
THE PERI METER SECURI TY ZONE (PSZ) FENCE BY A BURI ED METAL CORRUGATED
CULVERT. THE CULVERT QUTLET | S LOCATED I N THE SOUTH WALNUT CREEK

DRAI NAGE APPROXI MATELY 500 FEET DOMNGRADI ENT OF THE PSZ FENCE NEAR THE
DI SCHARGE OF THE SEWAGE TREATMENT PLANT (SEE FIGURE 4-2). A CONCRETE
CULVERT AND A SECOND METAL CORRUGATED CULVERT ALSO DI SCHARGE | NTO THE
SOUTH WALNUT CREEK DRAI NAGE JUST DOWNGRADI ENT OF THE PSZ FENCE AND NORTH
OF THE MOUND AREA. THE FLOW FROM THE CONCRETE CULVERT ORI G NATES AS
SEEPACE FROM THE HI LLSI DE SOUTH OF BUI LDI NG 991 AND FLOWS | NTO A DI TCH
ALONG THE SLOPE. THE METAL CORRUGATED CULVERT DRAI NS PLANT RUNCFF
COLLECTI NG I N A DRAI NACE SQUTH OF THE PSZ. THE COMBI NED FLOW THEN
ENTERS THE SOUTH WALNUT CREEK DETENTI ON POND SYSTEM  BELOW THE

DETENTI ON PONDS, SOUTH WALNUT CREEK, NORTH WALNUT CREEK, AND AN UNNAVED
TRIBUTARY JO N WTH N THE BUFFER ZONE TO FORM WALNUT CREEK. GREAT
VESTERN RESERVO R | S LOCATED APPROXI MATELY ONE M LE EAST OF THI S
CONFLUENCE AND |'S A DRI NKI NG WATER SOURCE FOR BROOWFI ELD. FLOWI1 S
ROUTED ARCUND GREAT WESTERN RESERVAO R BY THE BROOMFI ELD DI VERSI ON CANAL.
THE SQUTH WALNUT CREEK DETENTI ON POND SYSTEM CONSI STS CF FI VE PONDS
(B-1, B-2, B-3, B-4, AND B-5) THAT RETAI N SURFACE WATER RUNCFF AND RFP
DI SCHARGES FOR FLOOD CONTRCOL, AND FOR MONI TORI NG AND TREATMENT PRI CR TO
DOMSTREAM RELEASE. ALL FLOWIN THE POND SYSTEM | S EVENTUALLY DETAI NED
IN POND B-5, WHERE | T | S TREATED AND MONI TORED PRI OR TO DI SCHARCE.
WATER | S Dl SCHARGED FROM POND B-5 | N ACCORDANCE W TH THE PLANT' S NPDES
PERM T (DI SCHARGE PO NT 006). PONDS B-1 AND B-2 ARE RESERVED FCR
SPI LL CONTROL, SURFACE WATER RUNCFF, OR TREATED SANI TARY WASTE OF

QUESTI ONABLE QUALITY. POND B-3 | S USED AS A HOLDI NG POND FOR SANI TARY
SEWAGE TREATMENT PLANT EFFLUENT. THE H STORI CAL DI SCHARGE OF POND B-3
WAS A SPRAY | RRI GATI ON SYSTEM LOCATED IN THE VICINITY OF THE EAST
TRENCHES. TH' S PRACTI CE HAS BEEN TERM NATED, HOWEVER, AND THE CURRENT
POND B-3 DI SCHARGE |'S SENT TO POND B-4. | N ADDI TION TO POND B-3

DI SCHARGE, PONDS B-4 AND B-5 RECEI VE SURFACE WATER RUNCFF FROM THE
CENTRAL PORTI ON OF THE PLANT. THE SURFACE WATER RUNCFF RECEI VED BY POND
B-4 IS COLLECTED BY THE CENTRAL AVENUE DI TCH AND THE SOUTH WALNUT CREEK
DRAI NAGE.

WOVAN CREEK

WOVAN CREEK | S LOCATED SQUTH OF THE PLANT, W TH HEADWATERS I N LARGELY
UNDI STURBED ROCKY FLATS ALLWI UM  RUNCFF FROM THE SOUTHERN PART OF THE
PLANT IS COLLECTED I N THE SOUTH | NTERCEPTCR DI TCH LOCATED NORTH OF THE
CREEK AND DEL| VERED DOMSTREAM TO POND G- 2 (SEE FIGURE 2-2). POND C-1
(UPSTREAM OF G 2) RECEl VES STREAM FLOW FROM WOVAN CREEK.  FLOW I N WOVAN
CREEK |'S ALSO | NFLUENCED BY DI VERSI ON OF WATER FROM ROCKY FLATS LAKE

I NTO THE CREEK BY LOCAL LANDOMERS. THE DI SCHARGE FROM POND CG-1 | S

DI VERTED ARCUND POND C-2 | NTO THE WOVAN CREEK CHANNEL DOMNSTREAM  WATER
IN POND G2 | S TREATED AND MONI TORED PRI CR TO DI SCHARGE. DI SCHARGE FROM
POND G2 | S | N ACCORDANCE W TH THE PLANT' S NPDES PERM T (DI SCHARGE PO NT
007). H STORI CALLY, DI SCHARGE FROM POND C-2 HAS BEEN TO WOVAN CREEK,
HONEVER, SINCE OCTOBER OF 1989, TREATED WATER | S BEI NG PUMPED TO THE
SOUTH WALNUT CREEK DRAI NAGE AND FLOWS COFF SI TE VI A THE BROOVFI ELD

DI VERSI ON CANAL.

FLOW I N WOVAN CREEK AND THE SOUTH | NTERCEPTOR DI TCH |'S | NTERM TTENT.
TH S HAS BEEN OBSERVED BY FI ELD | NVESTI GATI ON CREWS SI NCE 1986 AND | S

I NDI CATI VE OF FREQUENT | NTERACTI ON W TH THE SHALLOW GROUNDWATER SYSTEM
2.2.3.2 GROUND WATER

GROUND WATER OCCURS | N SURFI CI AL MATERI ALS ( ROCKY FLATS ALLWVI UM
COLLUWM UM AND VALLEY FILL ALLUVIUM AND | N ARAPAHCE SANDSTONES AND



CLAYSTONES AT QU 2. THESE TWDO FLOW SYSTEMS, WH CH ARE HYDRAULI CALLY
CONNECTED AT SHALLOWER PORTI ONS OF THE ARAPAHCE FORVATI ON, ARE DI SCUSSED
SEPARATELY BELOW

GROUND WATER I N SURFI CI AL MATERI ALS

GROUND WATER 1S PRESENT I N THE ROCKY FLATS ALLUVIUM COLLUVI UM AND
VALLEY FI LL ALLUVI UM UNDER UNCONFI NED CONDI TI ONS.  RECHARCE TO THE WATER
TABLE OCCURS AS | NFI LTRATI ON OF | NCI DENT PRECI Pl TATI ON AND AS SEEPAGE
FROM DI TCHES AND CREEKS. | N ADDI TI ON, DETENTI ON PONDS ALONG SQUTH
WALNUT CREEK AND WOVAN CREEK RECHARGE THE VALLEY FILL ALLUWMI UM  Fl GURE
2-7 SHOANS THE POTENTI OVETRI C SURFACE OF UPPERMOST GROUND WATER MEASURED
BETWEEN APRIL 4 AND APRIL 8, 1988, AND THE LOCATI ONS OF ALLUVI AL AND
BEDROCK VELLS IN THE VICINITY CF QU 2.

THE SHALLOW GROUNDWATER FLOW SYSTEM | S QUI TE DYNAM C, W TH LARCE WATER
LEVEL CHANGES OCCURRI NG | N RESPONSE TO PRECI Pl TATI ON EVENTS AND STREAM

AND DI TCH FLOW  FOR EXAMPLE, BETWEEN M D- APRI L AND SEPTEMBER, 1986,

WATER LEVELS | N WELLS 1-86 AND 4-86 ( COMPLETED I N VALLEY FILL ALLUVI UM
DROPPED MORE THAN FOUR AND EI GHT FEET, RESPECTI VELY. ALLUVI AL WATER
LEVELS ARE H GHEST DURI NG THE MONTHS CF MAY AND JUNE. WATER LEVELS

DECLI NE DURI NG LATE SUMVER AND FALL, AND SOVE WELLS GO COWPLETELY DRY AT
TH'S TIME OF YEAR  GROUNDWATER FLOW I N THE ROCKY FLATS ALLUWIUM | S
GENERALLY FROM WEST TO EAST, FOLLOW NG THE SURFACE OF THE CLAYSTONE BEDROCK.

ALLUVI AL GROUND WATER DI SCHARCGES TO SEEPS, SPRI NGS, SURFACE WATER

DRAI NAGES, AND SUBCROPPI NG ARAPAHCE SANDSTONE AT QU 2.  SEEPS AND
SPRINGS OCCUR ALONG THE EDCGE OF THE ROCKY FLATS ALLUVI UM TERRACE (AT THE
ALLUVI UM BEDROCK CONTACT) AND ON THE SI DE SLOPES OF THE TERRACE. SEEPS
AND SPRI NGS ON THE TERRACE SI DE SLCPES MAY BE DUE TO THI NNI NG OF

COLLUVI AL MATERI ALS.  GRCUND WATER | N COLLUVI AL MATERI ALS SQUTH OF THE
903 PAD AND EAST TRENCHES AREAS DI SCHARGES TO THE SQUTH | NTERCEPTOR

DI TCH, AND GROUND WATER I N VALLEY FILL MATERH ALS DI SCHARGES TO WOVAN OR
SOUTH WALNUT CREEKS.

HYDRAULI C CONDUCTI VI TY VALUES WERE ESTI MATED FOR SURFI Cl AL MATERI ALS
FROM DRAWDOWN- RECOVERY TESTS PERFORVED ON 1986 WELLS DURI NG THE | NI TI AL
SI TE CHARACTER! ZATI ON AND FROM SLUG TESTS PERFORMVED ON SELECTED 1986 AND
1987 WELLS DUR NG THE PHASE | R (ROCKWELL | NTERNATI ONAL, 1987A). THE
AVERAGE GROUNDWATER VELOCI TI ES | N THE ROCKY FLATS ALLUVI UM WOMAN CREEK
VALLEY FILL ALLUVI UM AND SOUTH WALNUT CREEK VALLEY FILL ALLUVI UM ARE 84
FT/ YR 145 FT/YR AND 20 FT/ YR RESPECTI VELY (ROCKWELL | NTERNATI ONAL,
1987A). THESE VALUES ARE BASED ON A HORI ZONTAL GRADI ENT OF 0. 02

FEET/ FEET (FT/FT), AN EFFECTI VE PORCSI TY OF 0.1, AND MEAN HYDRAULI C
CONDUCTIVITIES OF 4 X (10-4), 7 X (10-4) AND 9.5 X (10-5) CM S FOR ROCKY
FLATS, WOVAN CREEK VALLEY FILL AND SOUTH WALNUT CREEK VALLEY FILL

ALLUVI UM RESPECTI VELY. THE CALCULATI ONS ASSUME YEAR- ROUND SATURATI ON.
HOWEVER, AS DI SCUSSED ABOVE, PORTI ONS OF THE ROCKY FLATS ALLUVI UM
COLLUWI UM AND VALLEY FILL ALLUVI UM ARE NOT CONTI NUOUSLY SATURATED.

THUS, THE SHALLOW GROUND WATER MUST FLOW AT LESS THAN THE CALCULATED
ANNUAL AVERAGE VELOCI TIES. THE REACTIVI TY OF DI SSOLVED CONSTI TUENTS
COULD FURTHER REDUCE CONTAM NANT M GRATI ON RATES BELOW ESTI MATED
GROUNDWATER VELOC! TI ES.

BEDROCK GROUND WATER

THE GREATEST POTENTI AL FOR GROUNDWATER FLOW I N THE ARAPAHCE FCORVATI ON
OCCURS | N THE MEANDERI NG LENTI CULAR SANDSTONES CONTAI NED W THI N THE
CLAYSTONES (|.E., THE BASAL FORNVATI ON) DUE TO THEI R RELATI VELY H GHER
PERVEABI LI TY. FLONWTH N | NDI VI DUAL SANDSTONES | S ASSUMED TO BE FROM
VEST TO EAST, BUT THE GEOMETRY OF THE BEDROCK GROUNDWATER FLOW PATH | S
NOT FULLY UNDERSTOOD AT THI'S TI ME DUE TO | TS DEPENDENCE UPON THE

CONTI NUI TY OF THE SANDSTONES AND THEI R HYDRAULI C | NTERCONNECTI ON



(ROBSON, 1981A). GROUNDWATER RECHARGED TO SANDSTONES OCCURS AS

I NFI LTRATI ON FROM ALLUVI AL GROUND WATER WHERE SANDSTONES SUBCRCP BENEATH
THE ALLUVI UM AND BY LEAKACGE FROM CLAYSTONES OVERLYI NG THE SANDSTONES.
GROUNDWATER FROM THE BASAL FORVATI ON OF THE ARAPAHCE AQUI FER | S USED FOR
I RRI GATI ON, LI VESTOCK, WATERI NG AND DOVESTI C PURPCSES. WELLS ARE
LOCATED EAST OF THE RFP W THI N THE DENVER BASI N.

THERE | S A STRONG DOANNWARD GRADI ENT BETWEEN GROUND WATER | N SURFI ClI AL
MATERI ALS AND BEDROCK.  VERTI CAL GRADI ENTS RANGE FROM 0. 31 FT/ FT BETWEEN
VELLS 35-86 AND 34-86 TO 1.05 FT/FT BETWEEN VELLS 41-86 AND 40- 86.

THESE GRADI ENTS | MPLY A RELATI VELY H GH HYDRAULI C CONDUCTI VI TY CONTRAST
BETWEEN THE SURFI Cl AL MATERI ALS AND BEDROCK, WHI CH | S SUPPCRTED BY
HYDRAULI C CONDUCTI VI TY TEST RESULTS.

FLOW W THI N SANDSTONES | S REG ONALLY WEST TO EAST. THE GEOMETRY OF THE
GROUNDWATER FLOW PATH I N THE BEDROCK |'S NOT FULLY UNDERSTOCD AT THI S

TI ME BECAUSE | T DEPENDS UPON THE CONTI NUI TY OF THE SANDSTONES AND THEI R
| NTERCONNECTI ON.  EVALUATI ON OF THE LATERAL EXTENT AND DEGREE OF

| NTERCONNECTI ON OF THE SANDSTONE UNITS | S A PRI MARY GOAL OF THE PHASE 1|
AND PHASE |11 REMEDI AL | NVESTI GATI ONS FOR QU 2.

HYDRAULI C CONDUCTI VI TY VALUES FOR ARAPAHCE SANDSTONES WERE ESTI MATED
FROM DRAWDOWN- RECOVERY TESTS PERFORMED | N 1986, SLUG TESTS PERFCRVED | N
1987, AND PACKER TESTS PERFORVED I N 1986 AND 1987. THE MAXI MUM

HORI ZONTAL GROUNDWATER FLOW VELOCI TY | N SANDSTONE |'S 75 FT/ YR USI NG A
HYDRAULI C CONDUCTI VI TY OF 83 FT/ YR, A HORI ZONTAL GRADI ENT OF 0. 09 FT/FT,
AND AN ASSUMED EFFECTI VE PCROSITY OF 0. 1.

2.2.4 ECOLOGY

W TH N THE PLANT BOUNDARI ES A VARI ETY OF VEGETATI ON THRI VES. | NCLUDED
ARE SPECI ES OF FLORA REPRESENTATI VE OF TALL GRASS PRAI RI E, SHORT GRASS
PLAI'NS, LONER MONTANE, AND FOOTHI LL RAVI NE REG ONS, W TH NONE BEI NG ON
THE ENDANGERED SPECI ES LIST. |IT IS EVI DENT THAT THE VECETATI VE COVER
ALONG THE FRONT RANGE OF THE ROCKY MOUNTAI NS HAS BEEN RADI CALLY ALTERED
BY HUVAN ACTI VI TI ES SUCH AS BURNI NG TI MBER CUTTI NG ROAD BUI LDI NG AND
OVERGRAZI NG FOR MANY YEARS. SINCE THE ACQUI SI TION CF THE RFP PROPERTY,
VEGETATI VE RECOVERY HAS OCCURRED AS EVI DENCED BY THE PRESENCE OF GRASSES
LI KE Bl G BLUESTEM AND SI DEOATS GRAVA ( TWD DI STURBANCE- SENSI Tl VE

SPECI ES). NO VEGETATI VE STRESSES ATTRI BUTABLE TO HAZARDQOUS WASTE
CONTAM NATI ON HAVE BEEN | DENTI FI ED (DCE, 1980).

THE ANI MAL LI FE I NHABI TI NG THE RFP AND | TS BUFFER ZONE CONSI STS OF
SPECI ES ASSCCI ATED W TH WESTERN PRAIRIE REG ONS.  THE MOST COVMON LARCE
MAMVAL IS THE MULE DEER, W TH AN ESTI MATED 100 TO 125 PERVANENT

RESI DENTS. THERE ARE A NUMBER OF SMALL CARN VORES, SUCH AS THE COYCOTE,
RED FOX, STRI PED SKUNK, AND LONG TAI LED WEASEL. A PROFUSI ON OF SMALL
HERBI VORE SPECI ES CAN BE FOUND THROQUGHOUT THE PLANT AND BUFFER ZONE
CONSI STI NG OF SPECI ES SUCH AS THE POCKET GOPHER, WH TE- TAI LED

JACKRABBI T, AND THE MEADOW VOLE (DCE, 1980).

COWONLY OBSERVED BI RDS | NCLUDE WESTERN MEADOMNLARKS, HCORNED LARKS,

MOURNI NG DOVES, AND VESPER SPARRON A VAR ETY OF DUCKS, KILLDEER, AND
RED- W NGED BLACKBI RDS ARE SEEN I N AREAS ADJACENT TO PONDS. NMALLARDS AND
OTHER DUCKS FREQUENTLY NEST AND RAI SE YOUNG ON SEVERAL OF THE PONDS.
COWDON Bl RDS OF PREY I N THE AREA | NCLUDE MARSH HAWKS, RED- TAlI LED HAVKS,
FERRUG NOUS HAVKS, ROUGH LEGGED HAVKS, AND GREAT HORNED OALS (DOE, 1980) .

BULL SNAKES AND RATTLESNAKES ARE THE MOST FREQUENTLY OBSERVED REPTI LES.
EASTERN YELLOW BELLI ED RACERS HAVE ALSO BEEN SEEN. THE EASTERN

SHORT- HORNED LI ZARD HAS BEEN REPORTED ON THE SI TE, BUT THESE AND OTHER
LI ZARDS ARE NOT COVWONLY OBSERVED. THE WESTERN PAI NTED TURTLE AND THE
VESTERN PLAI NS GARTER SNAKE ARE FCUND | N AND AROUND MANY CF THE PONDS



(DOE, 1980).
2.2.5 SENSI TI VE ENVI RONVENTS AND ENDANGERED SPECI ES

THE ENDANGERED SPECI ES ACT OF 1973 (PUBLI C LAW 93-0205), AS AMENDED,
PROVI DES THAT ALL FEDERAL ACGENCI ES | MPLEMENT PROGRAMS FOR THE
CONSERVATI ON OF LI STED ENDANGERED AND THREATENED SPECI ES. FEDERAL
AGENCI ES MUST ENSURE THAT ACTI ONS AUTHORI ZED, FUNDED, OR CARRI ED QUT BY
THEM W LL NOT JEOPARDI ZE THE CONTI NUED EXI STENCE OF ANY ENDANGERED CR
THREATENED SPECI ES.

THE US FI SH AND W LDLI FE SERVI CE (USFWE) HAS | NDI CATED THAT THE TWD
ENDANGERED SPECI ES OF | NTEREST | N THE RFP AREA ARE THE BALD EAGLE AND
THE BLACK- FOOTED FERRET ( ROCKWELL | NTERNATI ONAL, 1988C). PRAI R E DOG
TOMS PROVI DE THE FOOD SOURCE AND HABI TAT FOR FERRETS. S| NCE THERE ARE
NO PRAI RIE DOG TOMS | N OR NEAR THE 881 H LLSI DE AREA WHI CH | S NEAR THE
903 PAD, MOUND AND EAST TRENCHES, THE USFWS HAS DETERM NED THAT FERRETS
PROBABLY DO NOT EXI ST I N THE | NVESTI GATI ON AREA. BALD EAGLES ARE

OCCASI ONAL VI SI TORS TO THE AREA, PRI MARI LY DUR NG M GRATI ON TI MES.

SI GHTI NGS ARE RARE AND LI TTLE SUI TABLE HABI TAT EXI STS ON THE RFP SI TE
OTHER THAN SOVE PERCH NG LOCATI ONS.  NO NESTS ARE FOUND ON THE RFP SI TE.
THE PROPCSED ACTI ON WLL NOT ADVERSELY AFFECT THE BALD EAGLE. THE USFWS
HAS CONCURRED W TH THESE FI NDI NGS SUBSEQUENT TO A FIELD VISIT ON 15 JUNE
1988 (ROCKWELL | NTERNATI ONAL, 1988C).

OTHER ANI MAL SPECI ES OF | NTEREST THAT EXI ST I N THE RFP AREA | NCLUDE
BURRON NG OALS AND SWAI NSON S HAWKS. COTTONWOOD TREES W THI N

APPROXI MATELY ONE QUARTER M LE OF THE 903 PAD, MOUND, AND EAST TRENCHES
AREAS VERE | NVESTI GATED TO DETERM NE | F ANY RAPTOR NESTS EXI ST AND NONE
WERE FOUND. THE NEAREST PCPULATI ON OF BURROW NG OALS | S APPROXI MATELY
TWO M LES TO THE EAST. THE NEAREST POPULATI ON OF SWAI NSON S HAVWKS COULD
BE IN THE COTTONWOOD TREES | N THE AREA OF THE NORTH WALNUT CREEK CR ROCK
CREEK DRAI NAGES, NORTH OF THE 881 H LLSI DE AREA.

THE 903 PAD, MOUND, AND EAST TRENCHES AREAS ARE NOT USED, NCR | NTENDED
FOR USE, AS A PUBLI C OR RECREATI ONAL AREA, NOR FOR THE DEVELOPMENT COF
ANY UNI QUE NATURAL RESOURCE. NO UNI QUE ECOSYSTEMS WERE FOUND AT THE RFP
DURI NG EXTENSI VE Bl OLOd CAL STUDI ES (DOE, 1980) .

2. 2.6 VETLANDS

I NI TI AL CONSULTATI ON WTH THE USFWS AND THE US ARMY CORPS OF ENG NEERS
WAS CONDUCTED I N THE SPRING OF 1988. WETLANDS AT THE RFP SI TE VERE

DELI NEATED. THE PROPCSED ACTI ON IS NOT LOCATED | N THE DELI NEATED
VETLANDS. AERI AL PHOTOGRAPHY | MAGERY FOR THE 903 PAD, MOUND, AND EAST
TRENCHES AREAS WAS EXAM NED FOR WETLANDS | DENTI FI CATI ON FOLLOWED BY

LIM TED SI TE | NSPECTI ON (EG&G, 1990B). TWD | SOLATED STANDS OF WETLANDS
VEGETATI ON CONTAI NI NG COMVON CAT- TAI L (TYPHA LATI FOLI A) WERE LOCATED
PRIMARILY WTH N | HSS 140, WHERE GROUND WATER FLOW NG TOMRD THE TERRACE
EDCES EMERGES AS SEEPS OR SPRINGS AT THE CONTACT BETWEEN THE ALLUVI UM
AND BEDROCK. THE TWD AREAS ARE EACH LESS THAN 20 SQUARE FEET IN S| ZE.

LI NEAR VWETLANDS AREAS HAVE BEEN | DENTI FI ED ALONG BOTH THE WOVAN CREEK
AND SQUTH | NTERCEPTOR DI TCH DRAI NAGE AREAS. THESE DRAI NAGES COLLECT
SURFACE WATER UPGRADI ENT FROM QU 2 AND DELI VER THE WATER TO POND G2 FCR
TREATMENT.  EVENLY- SPACED DRCOP STRUCTURES ALONG THE SOUTH | NTERCEPTCR

DI TCH HAVE LONERED FLOW VELQOCI TI ES, | NCREASED SEDI MENT ACCUMULATI ON, AND
CREATED FAI RLY DENSE LI NEAR STANDS OF WETLANDS. FROM A PO NT DUE SOUTH
OF BU LDI NG 881 AND EXTENDI NG TO THE C-2 POND, APPROXI MATELY 0. 15 ACRES
OF VETLAND ARE CONTAINED WTH N TH' S PORTI ON OF THE SQUTH | NTERCEPTOR

DI TCH. WETLAND SPECI ES OBSERVED WERE PRI MARI LY CATTAI LS ( GREATER THAN
95 PERCENT PREDOM NANCE), SPIKE RUSH ( ELECCHARI S MACROSTACHYA) AND
BULLRUSH (SCl RPUS AMERI CANUS). THE WETLANDS FUNCTI ON PRI MARI LY AS FLOW



ATTENUATI ON FEATURES W TH ADDI TI ONAL M NOR CONTRI BUTI ONS TO W LDLI FE
HABI TAT AND WATER QUALI TY ENHANCEMENT. DRAI NAGE CONTRI BUTI ON TO THE
SOUTH | NTERCEPTCR DI TCH FROM QU 2 1S M NI VAL.

2.2.7 HSTORI C SITES

THE NATI ONAL H STORI C PRESERVATI ON ACT OF 1966 (PUBLI C LAW 89-665)
TOGETHER W TH SUBSEQUENT LAW AMENDMENTS ( PUBLI C LAWS 91- 243, 93- 54,
94- 422, 94-458) PROVI DES THAT ALL FEDERAL AGENCI ES | MPLEMENT PROGRANMS
FOR THE PROTECTI ON OF ARCHEOLOG CAL AND H STORI CAL RESOURCES.

THE 903 PAD, MOUND AND EAST TRENCHES AREAS HAVE BEEN H GHLY DI STURBED
OVER A NUMBER CF YEARS. DUE TO TH S DI STURBANCE AND THE TCPOGRAPH C
POSI TION OF THE SUBJECT AREA, THE STATE OFFI CE OF ARCHEOLOGY AND

H STORI C PRESERVATI ON HAS DETERM NED THAT TH S ACTI ON WLL NOT | MPACT
CULTURAL RESOURCES (BURNEY, 1989). AN ARCHAECLOG CAL AND HI STORI CAL
SURVEY CF THE RFP WAS CONDUCTED BETWEEN JULY 18 AND AUGUST 22, 1988,
VWH CH DETERM NED TWO SI TES HAVE POTENTI AL ELI G BI LI TY TO THE NATI ONAL
REG STER OF H STORI C PLACES. HOWMEVER, | NSUFFI Cl ENT | NFORVATI ON
CURRENTLY EXI STS TO MAKE TH S DETERM NATI ON. THESE TWD SI TES ARE
LOCATED NORTHWEST AND SOUTHWEST OF THE | NVESTI GATI ON AREA AND W LL NOT
BE DI STURBED BY THE PROPOSED ACTI ON ( BURNEY, 1989).

2.3 CONTAM NANTS -- DESCRI PTI ON AND SOURCES
2. 3.1 BACKGROUND CHARACTERI ZATI ON

I N CRDER TO FAC! LI TATE THE | NTERPRETATI ON OF CHEM CAL RESULTS IN

NON- BACKGROUND AREAS, A BACKGROUND CHARACTERI ZATI ON PROGRAM HAS BEEN

| MPLEMENTED TO DEFI NE THE SPATI AL AND TEMPORAL VARI ABI LI TY OF NATURALLY
OCCURRI NG CONSTI TUENTS.  FI ELDWORK WAS CONDUCTED I'N 1989, AND A DRAFT
BACKGROUND GEOCHEM CAL CHARACTERI ZATI ON REPORT WAS PREPARED AND

SUBM TTED TO THE REGULATORY AGENCI ES ON DECEMBER 15, 1989 ( ROCKWELL

| NTERNATI ONAL, 1989C). THE DOCUMENT SUMVARI ZES THE BACKGROUND DATA FOR
GROUND WATER, SURFACE WATER, SEDI MENTS, AND GECLOG C MATERI ALS, AND

| DENTI FI ES PRELI M NARY STATI STI CAL BOUNDARI ES OF BACKGROUND VARI ABI LI TY.
SPATI AL VARI ATIONS | N THE CHEM STRY OF GECLOG C MATERI ALS AND WATER WERE
ADDRESSED BY PLACI NG SAMPLE LOCATI ONS THROUGHOUT BACKGROUND AREAS AT THE
PLANT. THE GOAL OF EVALUATI NG TEMPCRAL VAR ATIONS | N WATER CHEM STRY
HAS NOT YET BEEN ACH EVED BECAUSE AT LEAST TWD YEARS OF QUARTERLY DATA
ARE NEEDED.

THE DRAFT REPORT HAS BEEN UPDATED BY | NCORPORATI ON OF ANALYTI CAL DATA
THAT WERE UNAVAI LABLE | N DECEMBER 1989, | NCLUDI NG ADDI TI ONAL ROUNDS COF
GROUNDWATER AND SURFACE WATER SAMPLES FOR VH CH LABCRATORY ANALYSES WERE
NOT AVAI LABLE. THE | NFORVATI ON I N THE DRAFT BACKGROUND GECCHEM CAL
REPORT HAS BEEN USED TO PRELI M NARI LY CHARACTERI ZE | NORGANI C

CONTAM NATI ON AT THE 903 PAD, MOUND, AND EAST TRENCHES AREAS. THE DRAFT
REPORT PRESENTS TOLERANCE | NTERVALS FCR SURFACE WATER, SEDI MENT, AND
VARI QUS SO L LI THOLOG ES AND HYDROGEOLOG C UNI TS (GROUND WATER). THE
TOLERANCE | NTERVALS ARE STATI STI CAL RANGES OF THE BACKGROUND ANALYTE
CONCENTRATI ONS I N THE VARI QUS MEDI A THAT REPRESENT 95 PERCENT OF THE
POPULATI ON W TH 95 PERCENT CONFI DENCE. SUWARY TABLES OF THE UPPER
LIMTS OF THESE TOLERANCE | NTERVALS ARE PROVI DED I N TABLES A-1 THROUGH
A-4 (SEE APPENDI X A) FOR REFERENCE.

2. 3. 2 GROUNDWATER CONTAM NATI ON

GROUND WATER AT THE RFP HAS BEEN MONI TORED SI NCE 1986. WELLS HAVE BEEN
I NSTALLED THROUGHOUT THE PROPERTY AND ARE SAMPLED QUARTERLY. THE
FOLLOWN NG DI SCUSSI ON | S BASED ON THE RESULTI NG DATA.

2.3.2.1 VOLATI LE ORGANI C CONTAM NATI ON



TABLE A-5 (APPENDI X A) PRESENTS ALL VOLATI LE ORGANI C COVPOUNDS ( VCCS)
W TH CONCENTRATI ONS THAT ARE ABOVE DETECTION LIM TS I N THE UNCONFI NED
GROUNDWATER SYSTEM DURI NG THE SECOND QUARTER COF 1989. THESE ARE THE
MOST RECENT VAL| DATED DATA PERTAI NING TO THE SAME SEASON FOR VWH CH THE
BACKGRQUND LEVELS WERE DETERM NED.  MAXI MUM CONCENTRATI ONS OF VOLATI LE
ORGANI CS BASED ON THE COWPLETE DATA SET (1986-1989 SAVPLI NG ARE
SUMWARI ZED IN TABLE A-6. THE PRI MARY VOLATI LE CRGANI C GROUNDWATER
CONTAM NANTS (CCL4, PCE, AND TCE) ARE PORTRAYED W TH | SOPLETHS I N

FI GURES 2-8 THROUGH 2- 10 BASED ON SECOND QUARTER 1989 DATA FCR BOTH
UNCONFI NED ALLUVI AL AND BEDROCK WVAELLS.

THE DATA IN TABLES A-5 AND A-6 CONFI RM THE RELATI VE DOM NANCE OF CCL4,
PCE AND TCE | N ALLUVI AL AND SHALLOW BEDROCK GROUND WATER AT QU 2
COVPARED TO OTHER VOLATI LE ORGANI C COVPOUNDS, AND DOCUMENTS OOCURRENCES
OF 1, 1- DI CHLOROETHANE (1, 1-DCA), 1, 1- DI CHLORCETHENE (1, 1- DCE),

1, 2- DI CHLORCETHENE (1, 2- DCE), AND VI NYL CHLORI DE (ALL ARE PCSS| BLE
DEGRADATI ON PRODUCTS OF THE PRI NCI PAL CONTAM NANTS), AND 1, 1, 1- TCA,
TOTAL- 1, 2- DCE, 2- HEXANONE, CHCL3, METHYLENE CHLORI DE, ACETONE AND CARBON
DI SULFIDE. THE LATTER FOUR ANALYTES WERE REPORTED AT LEVELS BELOWN
DETECTI ON LIM T AND THEREFORE REPRESENT ONLY ESTI MATED VALUES.

THE DI STRI BUTI ON OF THE PRI NCI PAL CONTAM NANTS SUGGESTS THAT THE 903 PAD
IS THE MAIN SOURCE OF CCL4, W TH PCSSI BLE CONTRI BUTI ONS FROM THE
NORTHERN EAST TRENCHES. THE MOUND AREA | S THE MAIN SOURCE OF PCE, AND
TCE OCCURS THROUGHOUT QU 2 | MPLYI NG MULTI PLE SOURCES. THE PHASE |1 WORK
PLAN FOR TH S SI TE DI SCUSSES VOLATI LE ORGANI C GROUNDWATER CONTAM NATI ON
I N FURTHER DETAI L (EGRG 1990A).

2.3.2.2 | NOCRGANI C CONTAM NATI ON
MAJOR | ONS

MAJOR | ONS AND TOTAL DI SSOLVED SOLI DS (TDS) ARE SOVEWHAT ELEVATED ABOVE
BACKGROUND THROUGHOUT AND DOWNGRADI ENT OF THE 903 PAD, MOUND AND EAST
TRENCHES AREAS ( TABLE A-7, APPENDI X A). TOTAL DI SSOLVED SCLI DS

TYPI CALLY RANGED BETWEEN 400 AND 1000 M LLI GRAMB PER LI TER (M3 L);
CHLORI DE WAS GENERALLY 30-100 MF L, N TRATE WAS 2-10 MJ L, AND MOST
SULFATE CONCENTRATI ONS WERE BETWEEN 10 AND 100 MF L | N THE SECOND
QUARTER OF 1989. | N GENERAL, MAJCR CATI ONS WERE ACCORDI NGLY ELEVATED.
THE H GHEST CONCENTRATI ONS OF MAJOR | ONS ARE | N WELL 29- 87 SOUTHEAST OF
THE 903 PAD, ALTHOUGH GROUND WATER AT THE NORTHERNMOST WELLS (34- 87 AND
35-87) WAS ALSO QUITE HI GH I N TDS ( APPROXI MATED 1000 M3 L).

METALS

ALUM NUM ANTI MONY, ARSENI C, BARFUM CADM UM CHROM UM CCPPER, | RON,
LEAD, LITH UM MANGANESE, MERCURY, MOLYBDENUM N CKEL, POTASSI UM

SELENI UM SILVER, STRONTI UM VANADI UM AND ZI NC EXCEEDED BACKGROUND I N
ONE OR MORE VEELLS | N THE SECOND QUARTER OF 1989. TABLE A-8 (APPENDI X
A), A SUMVARY OF MULTI PLE SAMPLI NG EVENTS (UP TO FOURTEEN SAMPLES
COLLECTED FROM EACH WELL DURI NG 1987-1989), SHOANS THAT ONLY A SUBSET OF
THESE ANALYTES REPEATEDLY EXCEED BACKGROUND (UPPER LIM T OF THE
TOLERANCE | NTERVAL) AND/ OR EXCEED BACKGROUND BY A WDE MARG N.  THE
SPORADI C EXCEEDANCES OF BACKGROUND, AND THE ABSENCE OF APPARENT

GRADI ENTS | N METAL CONCENTRATI ONS W TH RESPECT TO | HSSS, H NDERS DRAW NG
DEFI NI TE CONCLUSI ONS AS TO WHETHER THESE CONSTI TUENTS ARE DERI VED FROM
| HSSS (EG&G 1990A). SECTION 2.3.5 MAKES REFERENCE TO TH S AND OTHER
AMBI GUI TI ES | N THE GROUNDWATER CHEM STRY DATA TO THE EXTENT THAT THEY
MAY BE RELEVANT TO THE SURFACE WATER | M | RA PLAN.

RADI ONUCLI DES

TABLE A-9 (APPENDI X A) SHOAS THAT DI SSOLVED CONCENTRATI ONS OF THE



URANI UM | SOTCPES (U234, U 235, AND U-238), PLUTONIUM AND AMERI Cl UM
HAVE BEEN ABOVE BACKGROUND AT QU 2. THE MAXI MUM CONCENTRATI ON FCR

URANI UM 238 WAS 28 PLUS OR MNUS 2 PCI/L IN WELL 12-87 IN THE 903 PAD
AREA.  NUMEROUS OCCURRENCES OF URANI UM AT LOAER CONCENTRATI ONS AND | N
VELLS COWPLETED I N DI VERSE LI THOLOG ES DEMONSTRATE THAT THE DI STRI BUTI ON
OF URANIUM I S NOT' THORQUGHLY DELI NEATED AT QU 2. W TH RESPECT TO
PLUTONI UM AND AMERI CI UM RESULTS AT WELLS 15-87 AND 11-87 WERE THE MOST
ELEVATED ( PLUTONI UM 0. 522 PLUS OR M NUS 0. 117 PCI/L AND 0.199 PLUS CR

M NUS 0.07 PCI/L, RESPECTIVELY; AMERI Cl UM 0.831 PLUS OR M NUS 0. 148
PCl/L AND 0.06 PLUS OR M NUS 0.05 PCl/L, RESPECTIVELY).

2.3.3 SO L CONTAM NATI ON

THE EXTENT OF SO L CONTAM NATI ON AT THE 903 PAD, MOUND, AND EAST
TRENCHES AREAS WAS DETERM NED FROM SO L SAMPLES COLLECTED I N 1987 DURI NG
THE PHASE | R. SAMPLES WERE COLLECTED FROM BOREHOLES DRI LLED IN AND
ADJACENT TO KNOWN | HSS LOCATI ONS (FI GURE 2-11). TWD FOOT | NTERVALS WVERE
COWPCSI TED FOR ORGANI C ANALYSES, AND TWO- TO TEN- FOOT | NTERVALS WERE
COWPCSI TED FOR ALL OTHER ANALYTES. BOREHOLES WERE NOT DRI LLED | NTO

SI TES STILL CONTAI Nl NG WASTES ( THE TRENCHES AND 903 PAD) DUE TO

POTENTI AL HEALTH HAZARDS TO FI ELD WORKERS AND POTENTI AL FOR RELEASE CF
WASTE CONSTI TUENTS TO THE ENVI RONMENT. THE SO LS DATA ARE SUMVARI ZED
HERE BECAUSE OF THE POTENTI AL | NFLUENCES CONTAM NATED SO LS MAY HAVE ON
SURFACE WATER QUALI TY. EITHER DI RECT CONTRI BUTI ONS VI A OVERLAND RUNCFF,
OR DI RECT | NFLUENCES VI A GROUNDWATER | NTERACTI ONS ARE PCSSI BLE.  THE

DI SCUSSI ON | S CONSI DERED PRELI M NARY BECAUSE WASTES WERE NOT DI RECTLY
SAMPLED AND SO LS DATA ARE STI LL BEI NG EVALUATED.

VOCS, | NCLUDI NG PCE, TCE, TCOLUENE, 2-BUTANONE, CCL4, ACETONE AND
METHYLENE CHLORI DE, WERE REPORTED I N SAMPLES FROM THE 903 PAD AND EAST
TRENCHES AREAS (SEE TABLE A-10). OCCURRENCES OF TOTAL XYLENES,
ETHYLBENZENE AND TOLUENE WERE ALSO REPORTED FOR THE 903 PAD AREA,
WHEREAS 1- 2- DI CHLORCETHANE (1, 2-DCA), 1,1,1-TCA, AND 1,1, 2- TCA VEERE
REPORTED | N AN EAST TRENCHES BOREHOLE. THE MOUND AREA, LIKE OTHER
PORTI ONS OF QU 2, CONTAI NED ACETONE (HUNDREDS OF G'L) AND METHYLENE
CHLORIDE (TYPI CALLY TENS OF G L) AT CONCENTRATI ONS TCO LOW TO

UNAMBI GUOUSLY DEMONSTRATE CONTAM NATI ON W TH THESE COVPOUNDS.  OTHER
ORGANI C CONSTI TUENTS | N THE MOUND AREA (PCE, CHCL3, 1,2-DCA) WERE LESS
NUMERQUS AND AT LOWNER LEVELS THAN AT OTHER AREAS WTHI N QU 2.

SEM - VOLATI LE CRGANI C COMPOUNDS

DI - N-BUTYL PHTHALATE, BI S(2- ETHYLHEXYL) PHTHALATE, AND
N- NI TROSCDI PHENYLAM NE WERE DETECTED | N NUMEROUS BOREHCOLES THROUGHOUT QU
2 (SEE TABLE A-11, APPENDI X A).

SEVERAL METALS OCCURRED ABOVE BACKGROUND | N SO L SAMPLES ( ALUM NUM
ARSENI C, BARRUM CADM UM CALCIUM | RON, MERCURY, MANGANESE, LEAD,

ANTI MONY, VANADI UM AND ZI NC), ALTHOUGH MOST EXCEEDED BACKGROUND BY LESS
THAN A FACTOR OF TWO AND OR I N ONLY ONE OR TWD SAMPLES.  TABLE A-12
(APPENDI X A) PRESENTS MAXI MUM METAL CONCENTRATIONS | N SO LS.

PLUTONI UM AND AVERI Cl UM ARE THE PRI NCI PAL RADI ONUCLI DE CONTAM NANTS

EXH Bl TI NG ELEVATED CONCENTRATI ONS IN SO LS. TABLE A-13 (APPEND X A)
PRESENTS MAXI MUM RADI ONUCLI DE CONCENTRATIONS | N SO LS AT QU 2. HI GHEST
CONCENTRATI ONS OCCURRED | N SAMPLES THAT | NCLUDED THE SURFACE. BECAUSE
MANY OF THE SURFACE SO L SAMPLES WERE M XED | NTO LARGE COWPCSI TES, THE
PHASE | R DATA DO NOT RULE QUT THE PRESENCE OF RADI ONUCLI DES OTHER THAN
PLUTONI UM AND AMERI CI UM CESI UM 137, TRITIUM AND URAN UM WERE

DETECTED, ALBEI T AT NEAR- BACKGROUND CONCENTRATI ONS AND | N FEWER THAN TEN
SAMPLES. SURFACE CONTAM NATION OF SO LS W TH PLUTONI UM AND AMERI CI UM
WAS FURTHER DEMONSTRATED BY A RECENT AERI AL RADI OLOG CAL SURVEY (E&XRG
1989). THE RADI OACTI VI TY DETECTED | N THAT SURVEY WAS ASSCClI ATED W TH
KNOAN RADI QACTI VE MATERI AL STORAGE AND HANDLI NG AREAS (I.E., THE 903



PAD), AND WAS ATTRI BUTED TO PLUTONIUM AMERI CI UM AND A URANI UM DECAY
PRODUCT. THE SURVEY | NDI CATED ELEVATED CONCENTRATI ONS CF AMERICI UM I N
SO LS EAST OF THE 903 PAD LIP SITE AS H GH AS 97 PCI/ G AND BY | NFERENCE
FROM THEI R EXPECTED ACTI VI TY RATI O, PLUTONIUM AS H GH AS 500 PCl/ G
SUBSEQUENT ANALYSI S OF SAMPLES FROM THE AREA W TH H GH AMERI CI UM
CONCENTRATI ONS | NDI CATED PLUTONI UM CONCENTRATI ONS AS H GH AS 457 PCl/ G
THE CESI UM 137 ACTIVITY WAS AT A LEVEL CONSI STENT W TH GLOBAL FALLQUT
AND NOT ENRI CHED I N THE PLANT AREA

2. 3.4 SEDI MENT CONTAM NATI ON

SEDI MENTS | N WOVAN CREEK AND SOUTH WALNUT CREEK WERE SAMPLED I N THE FALL
OF 1986, AND I N MARCH AND CCTOBER OF 1989. STATIONS SED-28, SED-29, AND
SED- 25 ARE LOCATED W TH N THE SOUTH | NTERCEPTCR DI TCH I N THE WOVAN
CREEK DRAI NAGE (FI GURE 2-12). SED-30 AND SED-31 ARE SEEPS ON THE SOUTH
| NTERCEPTCR DI TCH BERM NEAR STATI ON SED-29. SED-27 AND SED-26 ARE ALONG
WOVAN CREEK JUST UPSTREAM CF POND C-2. STATIONS SED- 11, SED-12, AND
SED- 13 ARE LOCATED ALONG SOUTH WALNUT CREEK. SED-11 IS THE MOST

UPGRADI ENT STATION, SED-12 1S JUST UPSTREAM CF POND B-1, AND SED-13 IS
JUST DOMNSTREAM OF POND B-5. STATIONS SED-1 AND SED-2 ON WOVAN CREEK
AND AN EPHEMERAL TRI BUTARY, RESPECTI VELY, ARE BOTH DOMSTREAM CF QU 2,
JUST WEST OF | NDI ANA STREET W TH N THE BOUNDARY OF THE BUFFER ZONE ( EAST
OF AREA DEPI CTED BY FI GURE 2-12).

2.3. 4.1 WOVAN CREEK DRAI NAGE

VOCS WERE DETECTED | N SAMPLES FROM THE SEDI MENTS | N THE WOMAN CREEK

DRAI NAGE (TABLE A-14, APPENDI X A). CHLOROVETHANE WAS PRESENT AT SED- 29
(60 G KG, AND CHLOROFORM WAS REPORTED AT SED-31 (18 G KG. SEVERAL
SEDI MENT SAMPLES CONTAI NED METHYLENE CHLORI DE AND ACETONE AT VERY LOW
CONCENTRATI ONS.  THESE COVPOUNDS WERE FREQUENTLY FOUND | N ASSOCI ATED
BLANKS. SED- 30 CONTAI NED 220 G KG ACETONE AT ONE SAMPLI NG, BUT ACETONE
WAS ALSO PRESENT | N THE BLANK FOR TH S SAMPLE AND WAS UNDETECTED | N TWD
OTHER SAMPLI NG EVENTS FOR THI'S STATION I N 1989. ACETONE AND METHYLENE
CHLORI DE RESULTS IN TH'S AREA ARE BELI EVED TO BE LABORATORY ARTI FACTS.
THE ONLY OTHER VOLATI LE ORGANI C COVPOUNDS DETECTED | N THE WOVAN CREEK
DRAI NAGE SEDI MENT SAMPLES WERE TCE (8 G KG AT SED 31 ( ESTI MATED BELOW
DETECTI ON LI M TS ELSEWHERE), AND TOLUENE ESTI MATED BELOW DETECTION LIM T
AT SED-29 AND SED- 30.

OF THE METALS, BERYLLIUM LITH UM SILVER TIN, AND ZI NC WERE NOTABLY
ELEVATED ABOVE BACKGROUND I N THE SEDI MENT OF THE SOUTH | NTERCEPTCR DI TCH
AND WOVAN CREEK ( TABLE A-15, APPENDI X A). CONCENTRATI ONS OF S| LVER (AS
H GH AS 49 MJ KG ARE GREATER THAN FI VE TI MES THE UPPER LIM T OF THE
BACKGROUND RANGE AT STATI ONS SED-25, SED-26, AND SED-30. BERYLLI UM WAS
NOT DETECTED | N THE BACKGROUND SAMPLES (LESS THAN 1.1 MJ KG BUT OCCURS
AT CONCENTRATI ONS RANG NG FROM 3.8 TO 15.5 MZ KG I N ALL THE SEDI MENT
SAMPLES COLLECTED FROM THE SOUTH | NTERCEPTCR DI TCH AND WOVAN CREEK.
ALTHOUGH TI'N WAS NOT ABOVE BACKGROUND (LESS THAN 22.8 MJ KG AT SED- 27,
SED-28, AND SED-31, I T OCCURRED IN A RANGE FROM 364 TO 1080 MJ KG I N
STATI ONS SED- 25, SED-26, SED-29, AND SED-30. CONCENTRATI ONS CF ZI NC (AS
H GH AS 735 MJ KG ARE GREATER THAN THE UPPER LIM T OF THE BACKGROUND
RANGE AT STATI ONS SED- 11, SED-28, SED-29, AND SED- 30.

PLUTONI UM WAS ABOVE BACKGROUND AT STATIONS SED-1, SED-2, SED-25, SED- 26,
SED- 29, AND SED-30, RANG NG | N CONCENTRATI ON FROM 0. 06 TO 0.85 PCl/ G
(TABLE A-16, APPENDI X A). CONTAM NATED SURFACE SO L FROM THE 903 PAD
AREA, TRANSPORTED PRI MARI LY BY WND, MAY BE THE SOURCE OF THI S PLUTONI UM

2.3. 4.2 SOUTH WALNUT CREEK DRAI NAGE

THE SQUTH WALNUT CREEK SEDI MENT MONI TORI NG STATI ONS | NCLUDE SED- 11,
SED-12 AND SED-13. ONLY ONE SAMPLE WAS OBTAI NED FROM EACH OF SED- 12 AND



SED-13 (13 AUGUST 1986). DUE TO PRI ORI Tl ZATI ON OF SAMPLI NG ACTI VI Tl ES,
ADDI TI ONAL SAMPLES WERE NOT COLLECTED FROM THESE STATI ONS. TABLE A- 14,
APPENDI X A SHONS THAT ACETONE WAS REPORTED FOR ALL THREE STATI ONS AND
WAS ALSO ASSCCI ATED W TH LABCRATCORY BLANKS. SED-11 WAS FOUND TO CONTAI N
TCE AND 2- BUTANONE AT CONCENTRATIONS OF 39 MJ KG AND 12 G KG

RESPECTI VELY. ALL OTHER VOCS WERE ElI THER NOT DETECTED OR REPORTED BELOW
DETECTION LIM TS FOR SED- 11, SED-12 AND SED- 13.

AS I N THE WOMAN CREEK DRAI NAGE, BERYLLIUM LITH UM SILVER AND TIN ARE
ELEVATED I N THE SEDI MENTS AT SED-11. THEY OCCURRED AT CONCENTRATI ONS COF
2.5, 7.2, 15.0, AND 404 MY KG RESPECTI VELY. ZI NC WAS ALSO NOTABLY
ELEVATED, OCCURRI NG AT A CONCENTRATION OF 735 MJ KG (THE UPPER LIM T OF
THE BACKGROUND TOLERANCE | NTERVAL IS 93 MJ KG . URAN UM 235 WAS
REPORTED AT A CONCENTRATION CF 0.2 PCl/ G FOR SED-11 AND AMERI Cl UM LEVELS
WERE REPORTED AT 0.19 PCI/G AND 0.03 PCl/G FOR SED-12 AND SED- 13,
RESPECTI VELY.  PLUTONI UM WAS ALSO FOUND AT A CONCENTRATION OF 0.35 PCI/ G
AT SED-12. W ND- DI SPERSED CONTAM NATED SO LS FROM THE 903 PAD AND LI P
AREA MAY BE THE SOURCE OF THESE RADI ONUCLI DES.

2. 3.5 SURFACE WATER CONTAM NATI ON

TVENTY- SI X SURFACE WATER AND SURFACE SEEP STATIONS IN THE VICINITY OF
THE 903 PAD, MOUND, AND EAST TRENCHES AREAS WERE SAMPLED DURI NG FI ELD
ACTI VI TI ES FROM 1986 THROUGH 1990 (SEE APPENDI X B). THE FOLLOW NG

DI SCUSSI ON | S BASED ON ALL AVAI LABLE DATA BECAUSE MANY SEEPS CR STREAM
STATI ONS WERE DRY DURI NG SOVE SAMPLI NGS. THESE DATA HAVE BEEN

SUMVARI ZED | N APPENDI X C AND COVMPARED TO ARARS ( SEE SECTI ON 3 FOR ARAR

| DENTI FI CATION). TOTAL RADI OCHEM CAL AND METALS DATA, ALTHOUCH
PRESENTED | N THE APPENDI X, ARE NOT DI SCUSSED BECAUSE AN ASSESSMENT
METHODOLOGY THAT ACCOUNTS FOR VARYI NG CONCENTRATI ONS OF SUSPENDED SCLI DS
I'S STILL BEI NG DEVELOPED. SURFACE WATER MONI TORI NG LOCATI ONS ARE SHOMWN
ON FI GQURE 2-12. FLOW NG SURFACE WATER | N DRAI NAGES WAS SAMPLED AT

STATI ONS ON THE SCQUTH | NTERCEPTOR DI TCH AND WOVAN CREEK JUST UPSTREAM COF
POND G2 AND AT STATI ONS UPSTREAM OF THE B- SERI ES PONDS ON SOUTH WALNUT
CREEK. THE B- SERI ES PONDS WERE NOT SAMPLED FOR THI' S | NVESTI GATI ON, AS
THEY WLL BE SUBSEQUENTLY | NVESTI GATED AS PART OF ANOTHER COPERABLE UNI T.

THE SURFACE WATER SEEPS ARE DOMSLCPE AND SOQUTHEAST CF THE 903 PAD AREA,
AND DOMNSLOPE AND NORTH OF THE MOUND AREA AND EAST TRENCHES AREAS.
BECAUSE SURFACE WATER AT SEEPS AND | N STREAMS REPRESENTS GROUNDWATER

DI SCHARGE (| NTERM TTENT DI SCHARGE W TH RESPECT TO STREAMS), THE SURFACE
WATER COWPCSI TI ONS ARE SIM LAR TO THOSE OF LOCAL GROUND WATER.  THE DATA
FOR BOTH MEDI A SHOWN THAT PCE, TCE, CCL4, AND THEI R DEGRADATI ON PRCDUCTS
ARE THE PRI NCl PAL VOCS, AND THEY SHOW VERY SI M LAR MAJCR | ON CONTENTS AS
VWELL. HOWNEVER, THERE |I'S ENQUGH VAR ABI LI TY WTHI N STATIONS SO THAT I T
I'S NOT PGCsSI BLE TO DEMONSTRATE SURFACE/ GROUNDWATER CONNECTI ONS ON A
VELL- BY- WELL, SEEP- BY- SEEP BASI S.

2.3.5.1 SURFACE WATER STATI ONS SQUTHEAST OF 903 PAD AREA

THERE ARE SEVERAL SEEPS DOMSLCPE TO THE SOUTHEAST OF THE 903 PAD.
SURFACE WATER STATI ONS ESTABLI SHED AT THESE SEEPS | N THE 903 PAD LIP
AREA ARE DESI GNATED SW50, SW51, SW52, SW55, SW57, SW58, AND SW77.
STATI ON SW50 IS CLCSEST TO THE 903 PAD, AND SW57 AND SW52 ARE SCQUTH
OF SW50. SW51 AND SW58 ARE LOCATED IN A DI TCH ALONG THE ROAD EAST OF

SW50; HOMNEVER, OVERLAND FLOW OF SEEPACE FROM SW50, SW52, AND SW57
WLL ALSO ENTER THE DI TCH. WATER I N THE DI TCH PASSES UNDER THE ROAD
SOUTH OF THESE LOCATI ONS THROUGH A CULVERT. THE DI SCHARGE OF THE
CULVERT | S SAMPLED AT STATION SW55. SW77 IS ANOTHER SEEP LOCATED ON
THE EAST SI DE OF THE ROAD, JUST NORTH OF SW55. |IT IS NOTED, THEREFORE,
THAT SW51, SW58, AND SW55 ARE PHYS| CALLY CONNECTED AND LI KELY RECEI VE
FLOW FROM SW 50, SW52, AND SW57. FARTHER DOANGRADI ENT STATI ONS



I NCLUDE SEEPS AT SW53, SW62, SW63, AND SW64; SW27, SW30, SW54,
AND SW70 ON THE SOUTH | NTERCEPTCOR DI TCH, AND SW26, SW28, AND SW29 ON
WOVAN CREEK.

DATA FOR SEEPS IN THE VICINITY OF THE 903 PAD LI P SI TE AND FARTHER
DOMGRADI ENT AT SW 53, SW63, AND SW64 | NDI CATE ORGANI C CONTAM NATI ON.
CONTAM NANTS IN SEEPS IN THE VICNITY OF THE 903 LIP SI TE | NCLUDE
1,1-DCE, 1,2-DCE, CCL4, TCE, AND PCE, W TH CONCENTRATI ONS OF CCL4 AND
TCE EXCEEDI NG 1000 G L. OCCASIONALLY 1,2-DCE AND TCE ARE PRESENT AT
SW53, LOW CONCENTRATI ONS OF CCL4 AND TCE (LESS THAN 20 G'L) OCCUR AT
SW 63, AND LOW CONCENTRATI ONS OF TCE OCCUR AT SW64. METHYLENE CHLORI DE
ALSO OCCAS| ONALLY OCCURS I N THESE SEEPS, BUT AT CONCENTRATI ONS NEAR THE
DETECTION LIM T, AND FREQUENTLY ALSO OCCURS | N THE LABORATCRY BLANKS.
LOW AND VERY | NFREQUENT CONCENTRATI ONS CF THESE AND OTHER VOCS OCCUR AT
SEEP SW62 AS WELL AS AT STATI ONS ALONG THE SQUTH | NTERCEPTCOR DI TCH.
THE WATER- QUALI TY DATA FOR STATI ONS ALONG THE SOUTH | NTERCEPTCR DI TCH
AND WOVAN CREEK DO NOT PROVI DE UNAMBI GUOUS EVI DENCE OF CONTAM NATI O\
HONEVER, THE VOC CONCENTRATI ONS I N THE UPGRADI ENT SEEPS SUGCGEST THAT A
SOLVENT PLUME W TH N ALLUVI AL GROUND WATER IS M GRATI NG TO THE
SOUTHEAST, WHI CH IS CONSI STENT W TH THE ALLUVI AL GROUNDWATER FLOW
DIRECTION. I T IS I NFERRED THAT VOC CONTAM NATED ALLUVI AL GROUND WATER
APPROACHES THE SOUTH | NTERCEPTCR DI TCH AND WOMVAN CREEK.

W TH RESPECT TO | NORGANI C AND DI SSCLVED RADI ONUCLI DE CONTAM NATI QN,
THERE ARE SOVEWHAT ELEVATED CONCENTRATI ONS OF TDS, MAJCOR I ONS, ALUM NUM
STRONTI UM ZINC, AND URANI UM AT MOST OF THESE STATIONS. UNLI KE THE
ABSENCE OF VOCS | N SURFACE WATER AT STATI ONS ALONG THE SQUTH | NTERCEPTOR
DI TCH (SW70, SW30, SW54, AND SW27), ALL HAVE SOVEWHAT ELEVATED

URANI UM CONCENTRATI ONS ( GENERALLY LESS THAN 10 PCI/L OF TOTAL URANI UM .

THESE CONCENTRATI ONS ARE USUALLY ABOVE ARAR (5 PCI/L). ALTHOUGH THE 903
PAD AREA CANNOT BE RULED QUT AS THE SOURCE OF THE URANIUM THE
OCCURRENCE OF ELEVATED URANI UM AS FAR UPGRADI ENT AS SW 70 SUGGEESTS THE
881 HI LLSI DE AREA AS A POTENTI AL SOURCE. ALLUVI AL GROUND WATER AT THE
881 H LLSI DE CONTAI NS LEVELS OF URANI UM ABOVE BACKGROUND.

SEEPS IN THE VI NITY OF THE 903 PAD LIP SITE (SW50, SW53, AND SW54)
HAD DETECTABLE PLUTONI UM ANDY OR AMERI CI UM DURI NG ONE SAMPLI NG EVENT | N
1989 (TWD EVENTS FOR SW53). THE SAMPLES CONTAI NED SUBSTANTI AL
SUSPENDED SCLI DS AND WERE NOT FI LTERED AT THE TI ME OF COLLECTI ON, AND
SURFACE SO LS IN THE VIC N TY OF THE SEEPS ARE CONTAM NATED W TH

RADI ONUCLI DES.  FURTHERMORE, TOTAL RADI OCHEM STRY DATA DO | NDI CATE
NOTABLY H GHER PLUTONI UM AND AMERI CI UM CONCENTRATI ONS THAN I N FI LTERED
SAMPLES, DEMONSTRATI NG THAT MOST OF THE RADI ONUCLI DES ARE IN A

PARTI CULATE FORM  THEREFORE, THE LOCAL SO LS REPRESENT THE MOST DI RECT
POTENTI AL SOURCE FOR SEEP CONTAM NATI ON. HOWEVER, THERE WERE TRACES CF
PLUTONI UM I N A FEW GROUNDWATER SAMPLES ( HI GHEST CONCENTRATI ON AT WELL
15-87, 0.522 PLUS OR M NUS 0.117 PClI/L) SO GROUND WATER | S ALSO A
POTENTI AL SOURCE OF RADI ONUCLI DES I'N SEEPS, ALBEIT A LESS SI GNI FI CANT ONE.

IT IS NOTED THAT PLUTONI UM AND AMERI CI UM ARE ESSENTI ALLY | NSCLUBLE | N
NATURAL WATERS, BUT THEY CAN M GRATE IN COLLAO DAL FORM AND

COLLQO DAL- SI ZE PARTI CLES CAN PASS THROUGH 0.45 M FILTERS SUCH AS THOSE
USED I N THE PREVI QUS | NVESTI GATI ON ( PULS AND BARCELONA, 1989). THE DCE
I'S CURRENTLY CONDUCTI NG A STUDY TO ASSESS THE DI STRI BUTI ON OF PLUTONI UM
AND AMERI Cl UM | N SURFACE WATER W TH RESPECT TO SUSPENDED SCLI DS PARTI CLE
SIZE. THE STUDY WLL | NCLUDE FI LTRATI ON OF SURFACE WATER THROUGH THREE
PORE SI ZES, AND LABORATORY ANALYSI S FOR PLUTONI UM AND AMVERI CI UM I N THE
FI LTERED AND UNFI LTERED FRACTIONS (LESS THAN 0.10 M 0.10 M TO LESS
THAN 0.20 M 0.20 M TO LESS THAN 0.45 M AND GREATER THAN 0.45 M.
ALTHOUGH TH' S STUDY WAS NOT EXPLI CI TLY DESI GNED TO DI FFERENTI ATE

COLLO DAL AND DI SSOLVED RADI ONUCLI DES, AND THEREFORE W LL BE UNABLE TO
QUANTI FY COLLO DAL MATERIAL UNDER 0.1 M I T WLL DEMONSTRATE WHETHER A



SI GNI FI CANT PORTI ON OF THE RADI ONUCLI DES ARE BETWEEN 0.1 AND 0.45 M AND
THEREBY PROVI DE SOME | NDI CATI ON OF THE | MPORTANCE OF COLLO DAL
TRANSPORT. ALSO, |F MOST OF THE PLUTONI UM | S PARTI CULATE | N NATURE
(GREATER THAN 0.1 MIN SIZE), IT IS LIKELY PLUTONl UM CAN BE REMOVED
FROM SURFACE WATER BY UNI T PROCESSES EFFECTI VE AT REMOVAL OF SUSPENDED
SOLIDS, E. G, SEDI MENTATI ON AND FI LTRATI ON.

REGARDLESS OF THE TRANSPORT MODE, TOTAL PLUTONI UM CONCENTRATI ONS OCCUR
ABOVE BACKGROUND AT STATI ON SW29 ON WOMAN CREEK (RANGE: LESS THAN

M NI MUM DETECTABLE ACTIVITY (MDA) - .315 PLUS OR M NUS . 115 PCI/L), AND
DI SSOLVED PLUTONI UM WAS DETECTABLE DURI NG ONE SAMPLI NG EVENT (. 159 PLUS
OR MNUS . 142 PCI/L). DI SSOLVED PLUTONI UM WAS ALSO DETECTABLE AT

STATI ON SW 70 ON THE SOUTH | NTERCEPTCR DI TCH (. 11 PLUS OR M NUS . 09
PCI/L); HOWEVER, THE TOTAL PLUTONI UM CONCENTRATI ON WAS 0. 011 PLUS OR

M NUS . 057 PCl/L DURING TH'S SAMPLI NG EVENT, RENDER NG THI S DATA

QUESTI ONABLE.  THE ONE DATUM THAT EXI STS | N THE REMEDI AL | NVESTI GATI ON
DATA BASE | NDI CATES TOTAL PLUTONI UM | S NOT ABOVE BACKGROUND | N POND G2
(Dl SSOLVED RADI ONUCLI DE DATA DO NOT EXI ST).

2.3.5.2 UPPER SQUTH WALNUT CREEK

AT THE MOUND AREA, APPROXI MATELY 150 FEET DOANGRADI ENT OF THE PSZ FENCE,
STATI ON SW60 (SEE FI GURE 4-2) | S LOCATED AT THE QUTLET OF A CORRUGATED
METAL CULVERT. THE CULVERT DI SCHARGES PLANT RUNCFF THAT IS COLLECTED I N
A DRAI NAGE DI TCH LOCATED QUTSI DE CF AND SQUTH OF THE PSZ.  STATI ONS
SW56 (NOT SAWMPLED I N 1989) AND SW 101 ARE LOCATED ON A DI TCH WTH N THE
PSZ THAT COLLECTS SEEPAGE ORI G NATI NG FROM THE H LLSI DE SOUTH COF

BU LDI NG 991. WATER IN THE DI TCH FLOAS BENEATH THE PSZ THROUGH A
CONCRETE CULVERT AND DI SCHARGES TO THE SOUTH WALNUT CREEK DRAI NAGE JUST
TO THE NORTH OF SW60. THE DI SCHARGE FROM THE CONCRETE CULVERT HAS
RECENTLY BEEN ASS|I GNED SURFACE WATER MONI TORI NG STATI ON SW133.  STATI ON
SW59 | S LOCATED DOMSTREAM OF SW60 ON THE SQUTH BANK OF THE DRAI NAGE
AT WHAT APPEARS TO BE A SPRING CR DRAIN DI SCHARGE. THE COMBI NED FLOW OF
SW59, SW60, AND SW133 | S SAVPLED AT SW61, WH CH | S LOCATED AT THE
CONFLUENCE. (NOTE: PRI OR TO NOVEMBER 1987, SW61 WAS LOCATED AT THE
QUTLET OF THE CONCRETE CULVERT MENTI ONED ABOVE. THE SAMPLE DATA FOR
7/22/87 AND 11/11/87 WERE OBTAI NED FROM THE EFFLUENT OF THE CONCRETE
CULVERT). FLOW FROM THE UPPER REACH OF SQUTH WALNUT CREEK | S DI SCHARGED
APPROXI MATELY 225 FEET DOMWNSTREAM COF SW61 FROM THE OQUTLET COF A
CORRUGATED METAL CULVERT. TH' S DI SCHARGE HAS NEVER BEEN ASS|I GNED AS A
SURFACE WATER MONI TORI NG STATI ON AND HAS, THEREFORE, NEVER BEEN SAMPLED.
I T HAS RECENTLY BEEN ASSI GNED STATI ON SW 132, HOANEVER THE FLOWIN
SOUTH WALNUT CREEK UPSTREAM OF POND B-4 IS PRIMARI LY THE COVBI NED FLOW
FROM SW 132 AND THE DRAI NAGE FLOW AT SW61. STATION SW23 | S LOCATED
UPGRADI ENT OF POND B-1. SW22 | S LOCATED SQUTHEAST OF THE PRI NCI PAL

DRAI NAGE AND WAS DRY DURI NG THE REPORTED SAMPLI NG EVENTS. | T I'S NOTED
THAT A SEWAGE TREATMENT PLANT IS LOCATED JUST DOANGRADI ENT OF SW61 ON
THE NORTH BANK OF THE DRAI NAGE. THE EFFLUENT FROM THE PLANT IS PI PED

DI RECTLY TO POND B- 3.

SOUTH WALNUT CREEK BASI N SURFACE WATER, AS CHARACTERI ZED BY DATA FOR
STATI ONS SW56, SW59, SW60, SW61, AND SW101, CONTAIN CCL4, PCE, AND
TCE I N CONCENTRATI ONS | N EXCESS OF 200 G L, WTH LESSER AND | NFREQUENT
CONCENTRATI ONS OF 1, 1-DCE, 1,1-DCA, 1,2-DCE, VINYL CHLORI DE (ALL ARE
PCSSI BLE DEGRADATI ON PRODUCTS OF TCE AND PCE), ACETONE,

BROMO- DI CHLOROVETHANE, AND METHYLENE CHLORIDE. THE LATTER COVPOUNDS NAY
BE CONTAM NANTS, BUT THE DATA DO NOT ALLOW TH S CONCLUSI ON TO BE DRAVWN
W TH CERTAI NTY. THESE STATI ONS ALSO FREQUENTLY HAVE SURFACE WATER
CONCENTRATI ONS ABOVE ARARS FOR TDS AND URANIUM  THE TDS AND URANI UM
CONCENTRATI ONS ARE TYPI CAL OF THE ALLUVI AL GROUND WATER IN THE VI NI TY
OF THE 903 PAD AND MOUND AREAS. CCL4, PCE, TCE, AND ELEVATED ZI NC ARE
ALSO PRESENT | N THE ALLUVI AL GROUND WATER AT THE MOUND AREA.



THE ONLY DATUM AVAI LABLE FOR STATI ON SW 23 ( AUGUST 1986 SAMPLI NG SHOWS
AN ABSENCE OF VOCS. ALTHOUGH THERE ARE NO AUGUST 1986 DATA FCOR THE
UPSTREAM STATI ONS, THE DATA SUGGEST THE ORGANI CS HAVE VOLATI LI ZED OVER
TH S REACH

2.3.5.3 SEEPS AT THE EAST TRENCHES AREAS

OF THE TWD SEEPS AT THE EAST TRENCHES AREAS (SW65 AND SW103), SWG65
HAS NO APPARENT ORGANI C CONTAM NATI ON, AND SW 103 HAS THE CONSTANT
PRESENCE OF CCL4 AT CONCENTRATI ONS LESS THAN 10 G L. DI SSOLVED URAN UM
WAS ALSO ABOVE ARAR AT SW65. LIKE THE 903 PAD AND MOUND AREAS, THE
CHEM STRY OF THESE SEEPS IS SI M LAR TO THE LOCALI ZED GROUND WATER

2.3.6 Al R CONTAM NATI ON

THE 903 PAD AREA | S RECOGNI ZED AS THE PRI NCl PAL SOURCE COF Al RBOCRNE
PLUTONI UM CONTAM NATI ON AT THE RFP. AN EXTENSI VE Al R MONI TORI NG NETWORK
KNOAN AS THE RADI QACTI VE AMBI ENT Al R MONI TORI NG PROGRAM ( RAAMP) | S

MAI NTAI NED AT THE PLANT I N ORDER TO MONI TOCR PARTI CULATE EM SSI ONS FROM
THE 903 PAD AREA AND OTHER PLANT FACILITIES. H STORI CALLY, THE

PARTI CULATE SAVPLERS LOCATED | MVEDI ATELY EAST, SOUTHEAST, AND NORTHEAST
OF THE 903 PAD, MOUND, AND EAST TRENCHES AREAS HAVE SHOMN THE HI GHEST
PLUTONI UM CONCENTRATIONS.  THI'S FI NDI NG | S CORROBORATED BY THE RESULTS
OF SO L SURVEYS WHI CH | NDI CATE ELEVATED PLUTONI UM CONCENTRATI ONS TO THE
EAST, PARTI CULARLY SOUTHEAST OF THE AREA. HOWEVER, RAAMP HAS FOUND
AMBI ENT Al R SAMPLES FOR PLUTONI UM TO BE WELL W THI N THE DCE GUI DELI NES
OF 20.0 X (10-6) PCl/L ESTABLI SHED FOR THE PROTECTI ON OF HUVAN HEALTH
(ROCKVIELL | NTERNATI ONAL, 1987B) .

2.3.7 SUMVARY COF CONTAM NATI ON

THE PHASE | Rl | NVESTI GATI ONS OF ENVI RONVENTAL MEDI A LEAD TO THE GENERAL
CONCLUSI ONS THAT VOLATI LE ORGANI C AND RADI ONUCLI DE CONTAM NATI ON EXI STS
IN SO LS, SURFACE WATER AND GROUND WATER AROUND SEVERAL QU 2 | HSSS, AND
THAT THE DI STRI BUTI ON AND MAGNI TUDE OF THE CONTAM NATI ON CAN BE BETTER
DELI NEATED VI A SAMPLI NG AND ANALYSI S PLANNED FOR THE PHASE I |

I NVESTI GATI ON.

TCE, PCE AND CCL4 ARE THE PRI NCI PAL CRGANI C CONTAM NANTS | N SURFACE AND
GROUND WATERS, W TH LESSER AMOUNTS OF THEI R DEGRADATI ON PRCDUCTS AND
OTHER COVPOUNDS AT NUMERCQUS SAMPLI NG SI TES THROUGHQUT QU 2. PLUTONI UM
AND AVERI Cl UM | N SURFACE WATER SAMPLES ARE OTHER APPARENT | NDI CATORS COF
RFP- DERI VED CONTAM NATI ON.

SEVERAL METALS AND OTHER | NORGANI C CONSTI TUENTS (I NCLUDI NG URANI UM ARE
ALSO ABOVE BACKGROUND I N THE ENVI RONVENTAL MEDI A, BUT THE DATA DO NOT
PERM T UNAMBI GUOUS CONCLUSI ONS W TH REGARD TO CONTAM NATI ON.  THE
UNCERTAI NTY RESULTS | N PART FROM THE ABSENCE CF CLEAR CONCENTRATI ON
GRADI ENTS AND FROM THE LI M TED KNOALEDGE OF THE | NORGANI C COWPGS| TI ON OF
WASTE SOURCES I N QU 2. NATURAL PROCESSES (E. G, EVAPCRATI VE

CONCENTRATI ON) MAY GOVERN THE SOURCE AND DI STRI BUTI ON OF SUCH | NORGANI C
CONSTI TUENTS.  TH S WLL BE FURTHER | NVESTI GATED I N THE CONTEXT OF

LONG TERM REMEDI ATI ON AT QU 2.

2.4 ANALYTI CAL DATA

ORGANI C, | NORGANI C AND RADI ONUCLI DE CONTAM NANTS EXI ST IN OU 2 SURFACE
WATER  VOLUMVE || (APPENDI X B) PRESENTS A COVPI LATI ON OF VOLATI LE

ORGANI C, | NORGANI C AND RADI OCHEM STRY DATA FOR ALL SURFACE WATER

STATI ONS AT QU 2 THAT ARE AVAI LABLE AT THIS TIME. ONLY A SMALL FRACTI ON
OF THE DATA HAVE BEEN VALI DATED, THEY ARE | DENTI FI ED | N THE APPENDI CES
BY A QUALI FI ER ADJACENT TO EACH DATUM THE QUALIFIERS "V' (VALID), "A"

( ACCEPTABLE W TH QUALI FI CATI ONS), AND "R' (REJECTED) ARE ASS|I GNED I N



ACCORDANCE W TH THE ER PROGRAM QUALI TY ASSURANCE/ QUALI TY CONTROL ( QN Q)
PLAN ( ROCKWELL | NTERNATI ONAL, 1989B). REJECTED DATA El THER DI D NOT
CONFORM TO THE Q& QC PROCEDURES, COR | NSUFFI CI ENT DOCUMENTATI ON EXI TS TO
DEMONSTRATE CONFORVMANCE W TH THESE PROCEDURES. THESE DATA, AT BEST, CAN
ONLY BE CONS| DERED QUALI TATI VE MEASURES OF THE ANALYTE CONCENTRATI ONS.
THE SCHEDULE FOR THE | M | RA DOES NOT PERM T WAI TI NG FOR ALL DATA TO BE
VALI DATED. HOWEVER THE VALI DATED DATA AND THEIR SIM LARI TY TO

UNVALI DATED DATA ARE CONSI DERED SUFFI Cl ENT TO JUSTI FY AND TO DEFI NE THE
GENERAL CONFI GURATI ON OF THE | M | RA.

2.5 SITE CONDI TI ONS THAT JUSTIFY AN I M| RA

AS DI SCUSSED I N SECTION 1, THERE IS NO | MVEDI ATE THREAT TO THE PUBLI C
HEALTH AND ENVI RONVENT POSED BY SURFACE WATER CONTAM NATI ON I N SQUTH
WALNUT CREEK BASIN. THE AFFECTED SURFACE WATER IS CONTAI NED WTH N THE
PLANT BCQUNDARY BY EXI STI NG DETENTI ON PONDS, AND | S TREATED AND MONI TORED
PRICR TO DI SCHARGE. THERE 1S, HOANEVER, POTENTI AL FOR AN | MM NENT THREAT
TO DEVELOP AND | MPLEMENTATION OF THS I M I RA WLL REDUCE THE LI KELI HOOD
THAT SUCH A THREAT WLL RESULT BY ENHANCI NG DOE' S EFFORTS TO MANAGE
CONTAM NATED SURFACE WATER  ALTHOUGH DOMNSTREAM SAFEGUARDS ARE PROVI DED
BY THE B-PONDS, TH S | M| RA SHOULD REDUCE THE POTENTI AL FOR COFF- SI TE

M GRATI ON AND UNCONTROLLED RELEASES COF CONTAM NATED SURFACE WATER BY
REDUCI NG CONTAM NATED SURFACE WATER LQADI NG TO THE PONDS. | N ADDI TI ON,
BY CCOLLECTI NG CONTAM NATED SURFACE WATER THROUGH DI VERSI ONS AT THE
SOURCES, THS IMIRA WLL M Tl GATE DOMSTREAM M GRATI ON OF CONTAM NANTS
AND COULD REDUCE THE SI ZE AND COST OF FUTURE RFP REMEDI AL ACTI ONS.  SUCH
AN ACTION | S CONSI STENT WTH THE GCALS FOR A FI NAL REMEDY AT THE SI TE.

TH'S | M| RA FOCUSES ONLY ON CONTROLLI NG THE M GRATI ON OF HAZARDQOUS
SUBSTANCES I N SQUTH WALNUT CREEK BASI N SURFACE WATER AND DCES NOT
ADDRESS SO L OR GROUNDWATER CONTAM NATION. AN QU 2 PHASE Il R PLAN HAS
BEEN PREPARED TO FURTHER CHARACTERI ZE THE EXTENT OF CONTAM NATION I N
PREPARATI ON FOR FURTHER REMEDI AL ACTI ONS AT QU 2.

3.1 SCOPE OF | NTERI M MEASURES/ | NTERI M REMEDI AL ACTI ON

THE OVERALL OBJECTI VE OF THE SQUTH WALNUT CREEK BASIN IMIRA AT QU 2 IS
THE M Tl GATI ON OF DOANGRADI ENT CONTAM NANT M GRATI ON W THI N SURFACE
WATER BY MEANS OF THE COLLECTI ON AND TREATMENT OF CONTAM NATED SURFACE
WATER TO ACHI EVE, TO THE EXTENT PRACTI CABLE, ARARS ( SEE SECTI ON 3. 3).
ARARS ARE USED | N DEFI NI NG THE REMEDI ATI ON GOALS FOR THE | NTERI M ACTI ON.
BASED ON THE MEETI NGS BETWEEN DCE, CDH, AND EPA DURI NG FEBRUARY AND
MARCH 1990, AND COMMVENTS RECEI VED DURI NG THE PUBLI C COMMVENT PERI GD, DCE
I'S PROPCSING TH'S | M1 RA PLAN WH CH SPECI FI ES PO NT SOURCE LOCATI ONS FOR
THE COLLECTI ON OF CONTAM NATED SURFACE WATER, AND PROVI DES FOR THE
COLLECTI ON AND TREATMENT COF FLOWNS EXCLUSI VE OF THOSE RESULTI NG FROM HI GH
PRECI PI TATI ON EVENTS.

3.2 I NTERI M REMEDI AL ACTI ON SCHEDULE

REVI SIONS TO TH' S PLAN BASED ON PUBLI C COMVENT, PREPARATI ON CF A
RESPONSI VENESS SUMVARY PURSUANT TO THE PUBLI C MEETI NG, TREATABI LI TY
STUDI ES, AND DESI GN AND | MPLEMENTATION OF THS IM I RA WLL OCCUR THROUGH
SPRING 1991. M LESTONE DATES FOR SPECI FI C ACTIVI TI ES ARE PRESENTED I N
TABLE D-1, APPENDI X D. TABLE D-1 SHONS THE M LESTONE SCHEDULE AS
PROPCSED | N THE DRAFT FFACQO | AG (DCE, 1990A).

3.3 COWPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPRCPRI ATE REQUI REMENTS
(ARARS) AND PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMVENT

THE NCP (FR VOL 55, NO 46, 8848; 40 CFR 300.430 (E)) REQU RES THAT, IN
DEVELCPMENT OF ALTERNATI VES FOR FI NAL REMEDI ATI ON, THE FOLLOW NG BE CONS| DERED.



1. ARARS;

2. FOR SYSTEM C CONTAM NANTS, CONCENTRATI ON LEVELS THAT WLL NOT CAUSE
ADVERSE EFFECTS TO THE HUVAN PCPULATI ON AND SENSI Tl VE SUBGROUPS OVER A
LI FETI ME OF EXPOSURE;

3. FOR CARCI NOGENS, CONCENTRATI ON LEVELS THAT REPRESENT AN EXCESS
LI FETI ME | NDI VI DUAL CANCER RI SK LESS THAN (10-4) CONSI DERI NG MULTI PLE
CONTAM NANTS AND MULTI PLE PATHWAYS OF EXPCSURE;

4. FACTORS RELATED TO DETECTION LIM TS;

5. FOR CURRENT OR POTENTI AL SOURCES OF DRI NKI NG WATER, ATTAI NVENT OF
MAXI MUM CONTAM NANT LEVEL GOALS (MCLGS) OR MAXI MUM CONTAM NANT LEVELS
(MCLS), |F MCLGS ARE ZERO, AND,

6. ATTAI NMENT OF CLEAN WATER ACT (CWA) WATER QUALITY CRI TERI A WHERE
RELEVANT AND APPROPRI ATE.

THE 1 AG | N PARAGRAPH 150, STATES "I NTERI M REMEDI AL ACTI ONS/ | NTERI M
MEASURES SHALL, TO THE GREATEST EXTENT PRACTI CABLE, ATTAIN ARARS." ALSO
FOR | NTERI M ACTI ONS, THE NCP (40 CFR 300.430(F)) SPECI FI CALLY NOTES THAT
AN ARAR CAN BE WAI VED I F THE ACTION | S TO BECOVE PART OF THE FI NAL
REMEDY THAT WLL ATTAIN ARARS. THE RESULTS OF THE TREATABI LI TY STUDI ES
I DENTI FIED I N SECTION 6.4 WLL ALLOW EVALUATI ON OF THE EXTENT TO WH CH
THE IMIRA WLL ATTAIN ARARS, |.E., | T MAY NOT BE PRACTI CABLE TO ATTAI N
ALL ARARS FOR THI'S | NTERI M ACTI ON AND ARAR WAl VERS CR ALTERNATE
CONCENTRATI ON LIM TS MAY BE REQUESTED AFTER THE STUDY | S COVPLETED.

TH'S SECTI ON | DENTI FI ES AND ANALYZES ARARS RELEVANT TO THE SOUTH WALNUT
CREEK BASIN | M | RA AND DI SCUSSES HOW THE ACTI ON W LL BE PROTECTI VE OF
HUMAN HEALTH AND THE ENVI RONVENT. TH'S REMEDI AL ACTI ON | S CONSI DERED AN
ON-SITE M RA TO BE ADM NI STERED UNDER CERCLA; THEREFORE, ONLY
SUBSTANTI VE AND NOT ADM NI STRATI VE REQUI REMENTS OF REGULATI ONS ( SUCH AS
RCRA) APPLY. PERM TS, FOR EXAMPLE, ARE NOT REQUI RED ( PER PARAGRAPH 121
OF THE | AG).

" APPLI CABLE REQUI REMENTS, " AS DEFINED I N 40 CFR 300.5, MEANS " THOSE
CLEANUP STANDARDS, STANDARDS OF CONTROL, AND OTHER SUBSTANTI VE

REQUI REMENTS, CRITERIA, OR LI M TATI ONS PROMULGATED UNDER FEDERAL

ENVI RONVENTAL OR STATE ENVI RONVENTAL OR FACI LI TY SI TI NG LAWS THAT

SPECI FI CALLY ADDRESS A HAZARDOUS SUBSTANCE, POLLUTANT, CONTAM NANT,
REMEDI AL ACTI ON, LOCATI ON, OR OTHER Cl RCUMBTANCE FOUND AT A CERCLA S| TE.
ONLY THOSE STATE STANDARDS THAT ARE | DENTI FI ED BY A STATE IN A TI MELY
MANNER AND THAT ARE MORE STRI NGENT THAN FEDERAL REQUI REMENTS MAY BE
APPLI CABLE". "RELEVANT AND APPROPRI ATE REQUI REMENTS, " ALSO DEFI NED I N
40 CFR 300.5, MEANS "THOSE CLEANUP STANDARDS, STANDARDS OF CONTROL, AND
OTHER SUBSTANTI VE REQUI REMENTS, CRITERI A, OR LI M TATI ONS PROVULGATED
UNDER FEDERAL ENVI RONVENTAL CR STATE ENVI RONVENTAL OR FACI LI TY SITI NG
LAWS, THAT, WH LE NOT "APPLI CABLE" TO A HAZARDOUS SUBSTANCE, POLLUTANT,
CONTAM NANT, REMEDI AL ACTION, LOCATI ON, OR OTHER Cl RCUVBTANCE AT A
CERCLA SI TE, ADDRESS PROBLEMS OR S| TUATI ONS SUFFI G ENTLY SIM LAR TO
THOSE ENCOUNTERED AT THE CERCLA SI TE THAT THEIR USE |'S WELL SUI TED TO
THE PARTI CULAR SITE. ONLY THOSE STATE STANDARDS THAT ARE | DENTI FI ED I N
A TIMELY MANNER AND ARE MORE STRI NGENT THAN FEDERAL REQUI REMENTS MAY BE
RELEVANT AND APPROPRI ATE." | N ADDI TI ON TO APPLI CABLE OR RELEVANT AND
APPROPRI ATE REQUI REMENTS, ADVI SORI ES, CRITERIA, OR GU DANCE MAY BE

| DENTI FI ED TO BE CONSI DERED (TBC) FOR A PARTI CULAR RELEASE. AS DEFI NED
IN 40 CFR 300.400(G) (3), THE "TO BE CONSI DERED' (TBC) CATEGORY CONSI STS
OF ADVI SORIES, CRITERIA OR GU DANCE DEVELCPED BY EPA, OTHER FEDERAL
AGENCI ES, OR STATES THAT MAY BE USEFUL | N DEVELCPI NG REMEDI ES. USE OF
"TBCS' 1S DI SCRETI ONARY RATHER THAN MANDATORY AS |'S THE CASE W TH

APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS.



I N GENERAL, THERE ARE THREE CATEGCORI ES OF ARARS. THESE CATECCRI ES ARE:

* AMBI ENT OR CHEM CAL- SPECI FI C REQUI REMENTS
* LOCATI ON- SPECI FI C REQUI REMENTS
* PERFORVANCE, DESI GN, OR OTHER ACTI ON- SPECI FI C REQUI REMENTS

EACH CATECCRY | S DI SCUSSED | N MORE DETAI L BELOW
3.3.1 AMBI ENT OR CHEM CAL- SPECI FI C REQUI REMENTS

AMBI ENT OR CHEM CAL- SPECI FI C REQUI REMENTS SET HEALTH OR Rl SK- BASED
CONCENTRATI ON LIM TS IN VARI QUS ENVI RONMENTAL MEDI A FOR SPECI FI C
HAZARDQUS SUBSTANCES OR POLLUTANTS. THESE REQUI REMENTS SET PROTECTI VE
CLEAN- UP LEVELS FOR THE CHEM CALS OF CONCERN I N THE DESI GNATED MEDI A, OR
| NDI CATE A SAFE LEVEL OF AIR EM SSI ON OR WASTEWATER DI SCHARCE. THE
CHEM CAL- SPECI FI C ARARS | DENTI FI ED HEREI N ARE USED I N DEFI NI NG THE

REMEDI ATI ON GOALS FOR CLEAN UP OF CONTAM NATED SURFACE WATER AND

DI SCHARGE OF TREATED WATER

ARARS ARE DERI VED PRI MARI LY FROM FEDERAL AND STATE HEALTH AND

ENVI RONMVENTAL STATUTES AND REGULATI ONS.  THE FOLLOW NG MAY BE CONSI DERED
WHEN ESTABLI SH NG CLEAN- UP STANDARDS, BUT ARE NOT CONSI DERED ARARS:
HEALTH EFFECTS ASSESSMVENTS, HEALTH ADVI SORI ES, CHEM CAL ADVI SCRI ES, AND
QU DANCE DOCUMENT CRI TERIA.  THESE AND ANY PROPOSED STANDARDS ARE

CLASSI FI ED AS | TEMS TO BE CONSI DERED, OR TBCS. WHERE BACKGROUND
CONCENTRATI ONS FOR CONSTI TUENTS ARE ABOVE THE ARAR FCR THAT CONSTI TUENT,
A WAl VER FROM THE ARAR MAY BE APPRCPRI ATE. A SUMVARY OF ARARS FOR THE
CONTAM NANTS FOUND | N SQUTH WALNUT CREEK BASI N SURFACE WATER AT QU 2 ARE
PRESENTED | N APPENDI X E, TABLES E-1.1 THROUGH E-1.4. TABLES E-1.1,
E-1.2, E1.3, AND E-1.4 PRESENT ARARS FOR VOLATI LE ORGANI CS, METALS,
CONVENTI ONAL POLLUTANTS, AND RADI ONUCLI DES, RESPECTI VELY AND W LL BE
APPLI ED TO OPERATI ONS | NVOLVI NG WATER TREATMENT EFFLUENT.

AS DI SCUSSED | N 55 FR8741, WHEN MORE THAN ONE ARAR HAS BEEN | DENTI FI ED
FOR A CONTAM NANT, THE MOST STRI NGENT STANDARD HAS BEEN | DENTI FI ED AS
THE ARAR VH CH THE | M1 RA WLL ATTAIN TO THE GREATEST EXTENT

PRACTI CABLE. WHERE NO ARAR STANDARD EXI STS, A TBC STANDARD HAS BEEN

| DENTI FIED WH CH THE | M I RA WLL TREAT AS A GOAL TO ACHI EVE. AN ARAR
ANALYSI S FOR VOLATI LE ORGANI CS, METALS, CONVENTI ONAL PCLLUTANTS, AND
RADI ONUCLI DES, RESPECTI VELY, | S PRESENTED I N TABLES E-2.1, E- 2.2, E 2.3,
AND E-2.4. THE SCREENI NG PROCESS | NCLUDES CONSI DERATI ON OF BOTH
GROUNDWATER AND SURFACE WATER STANDARDS BECAUSE OF THE PROBABLE

I NTERACTI ON OF ALLUVI AL GROUND WATER AND SURFACE WATER | N THE DRAI NAGES
OF THE RFP. OF THE ELEMENTS/ COMPOUNDS DETECTED | N SOUTH WALNUT CREEK
BASI N SURFACE WATER AT QU 2, THERE ARE NO ARARS FOR CALCI UM MAGNESI UM
POTASSI UM SCDI UM Bl CARBONATE, AND STRONTI UM HOWEVER, THE TDS ARAR
ESTABLI SHES THE ACCEPTABLE AGCREGATE CONCENTRATI ON FOR THE ABOVE MAJCR
I ONS (EXCLUDI NG STRONTI UM . ALTHOUGH NO ARAR OR TBC EXI STS FCR

STRONTI UM AN OBJECTIVE OF THS IM I RA WLL BE TO REDUCE STRONTI UM TO
BACKGRQUND LEVELS.

3.3.1.1 SAFE DRI NKI NG WATER ACT MAXI MUM CONTAM NANT LEVELS (MCLS) AND
MCL GOALS

BECAUSE SCQUTH WALNUT CREEK BASI N SURFACE WATER AT QU 2 IS A SOURCE CF
DRI NKI NG WATER, MCLS ARE RELEVANT AND APPRCPRI ATE FOR ALL PHASES COF THE
IMIRA MILS ARE DER VED FROM THE SAFE DRI NKI NG WATER ACT (SDWA) (PL
93-523). THEY REPRESENT THE MAXI MUM PERM SSI BLE LEVEL OF A CONTAM NANT
IN WATER WH CH | S DELI VERED TO THE FREE- FLOW NG QUTLET OF THE ULTI MATE
USER OF A PUBLI C WATER SYSTEM (40 CFR 141.2(C)). PER THE NEWNCP, MCLGS
HAVE ALSO BEEN CONSI DERED | N DEVELCPI NG CLEAN- UP STANDARDS.

3.3.1.2 AVBI ENT WATER QUALITY CRI TERI A



THE AMBI ENT WATER QUALITY CRI TERI A (AWQC) ARE NON- ENFORCEABLE GUI DANCE
DEVELCPED UNDER THE CWA.  GUI DANCE IS SET FOR SURFACE WATERS FCR THE
PROTECTI ON OF AQUATI C LI FE AND FOR THE PROTECTI ON OF HUVAN HEALTH, BASED
ON CONSUMPTI ON OF BOTH DRI NKI NG WATER AND AQUATI C CRGANI SM5 FROM THAT
WATER  THE PROPOSED | M | RA | NVOLVES TREATMENT AND DI SCHARGE TO SURFACE
WATER THAT HAS A USE- PROTECTED DESI GNATI ON, AQUATIC LI FE CLASS Il WARM
WATER CLASSI FI CATI ON.  ALTHOUGH NOT ARAR, PER THE NEW NCP, THE AWXC ARE
CONSI DERED AS RELEVANT AND APPROPRI ATE PRELI M NARY REMEDI ATI ON GOALS.

FI NAL REMEDI ATI ON GOALS WLL BE SET ACCORDI NG TO ARARS AND FOR TOTAL

R SK DUE TO CARCI NOGENS THAT REPRESENT AN EXCESS UPPERBOUND LI FETI ME
CANCER RI SK TO AN | NDI VI DUAL TO BETWEEN (10-4) TO (10-6) LIFETI ME EXCESS
CANCER RI SK WHEN THE FI NAL REMEDY | S SELECTED FOR ALL CF QU 2.

3.3. 1.3 COLORADO SURFACE AND GROUNDWATER QUALI TY STANDARDS

THE COLORADO WATER QUALI TY CONTROL COMM SSI ON (WQCC) HAS PROPCSED
GROUNDWATER QUALI TY STANDARDS FOR MANY COVPOUNDS FOR PROTECTI ON OF BOTH
HUMAN HEALTH AND AGRI CULTURAL USES. THESE PROPOSED STANDARDS ARE

CONS| DERED TBC SI NCE THEY ARE NOT ENFORCEABLE STANDARDS UNTIL RFP' S
GROUND WATER |'S CLASSI FI ED BY THE WQCC. WHERE STANDARDS EXI ST FOR BOTH
HUMAN HEALTH AND AGRI CULTURAL USES, THE MORE STRI NGENT STANDARD IS
SELECTED AS TBC.

PERVANENT SURFACE WATER QUALI TY STANDARDS HAVE BEEN ADCPTED BY WXCC FOR
WALNUT CREEK. THESE | NCLUDE STANDARDS FOR MANY ORGAN C, | NORGANI C AND
RADI ONUCLI DE PARAMETERS. THESE STANDARDS VEENT | NTO EFFECT MARCH 30,
1990, AND ARE CONSI DERED APPLI CABLE TO THI S | NTERI M REMEDI AL ACTI ON.

FOR BOTH GROUND WATER AND SURFACE WATER STANDARDS, SOVE OF THE STANDARDS
ARE LOMER THAN THE CURRENT STANDARD DETECTI ON LIM TS FOR THE

CONSTI TUENTS.  WHEN TH'S OOCURS, THE WQOC PRACTI CAL QUANTI TATION LIM T
(PQL) WLL BE CONSI DERED AS THE ARAR

3.3. 1.4 RCRA GROUNDWATER PROTECTI ON STANDARDS

OMERS OR OPERATCRS COF FACI LI TI ES THAT TREAT, STORE, OR DI SPCSE OF
HAZARDQUS WASTE MUST ENSURE THAT HAZARDOUS CONSTI TUENTS LI STED IN 6 CCR
(COLORADO CODE OF REGULATI ONS) 1007-3 AND 40 CFR 261, APPENDI X V11,
ENTERI NG THE GROUND WATER FROM A REGULATED UNI T DO NOT EXCEED
CONCENTRATI ON LIM TS UNDER 6 CCR 1007-3 AND 40 CFR 264.94. THE
CONCENTRATI ON LI M TS | NCLUDE STANDARDS FOR 14 COVPQUNDS, W TH BACKGROUND
(1) OR ALTERNATE CONCENTRATION LIM TS (ACLS), USED AS THE STANDARD FCR
THE OTHER RCRA APPENDI X VI || CONSTI TUENTS. THESE CONCENTRATION LIM TS
APPLY TO RCRA- REGULATED UNI TS SUBJECT TO PERM TTI NG (LANDFI LLS, SURFACE
| MPOUNDMVENTS, WASTE Pl LES, AND LAND TREATMENT UNI TS) THAT RECEl VED RCRA
HAZARDQUS WASTE AFTER JULY 26, 1982. ALTHOUGH TH S AREA DCES NOT

CONTAI N RCRA- REGULATED HAZARDOUS WASTE MANAGEMENT UNI TS, | T DOES CONTAIN
| HSSS. AS A RESULT, THESE RCRA (SUBPART F) REGULATI ONS ARE CONSI DERED
RELEVANT AND APPROPRI ATE FOR GROUND WATER REMEDI ATI ON.  THESE

REQUI REMENTS ARE NOT APPLI CABLE OR RELEVANT AND APPROPRI ATE W TH RESPECT
TO THE PROPCSED | NTERI M REMEDI AL ACTI ON | N THAT THEY DO NOT SPECI FI CALLY
ADDRESS THE COLLECTI ON, TREATMENT, AND DI SCHARGE OF SURFACE WATERS NOR
ARE THESE ACTI VI TI ES SUFFI CI ENTLY SIM LAR TO THE Cl RCUVMBTANCES REGULATED
BY THE RCRA SUBPART F REQU REMENTS TO BE RELEVANT AND APPRCPRI ATE. RCRA
GROUNDWATER PROTECTI ON REQUI REMENTS RELATE SPECI FI CALLY TO PROTECTI ON
AGAI NST DEGRADATI ON OF THE UPPERMOST AQUI FER BY A REGULATED UNIT, CR A
SCLI D WASTE MANAGEMENT UNIT (SWWJ) I N THE CASE OF CORRECTI VE ACTI ON
ACTIVITIES, WH CH CLEARLY DO NOT RELATE TO THE COLLECTI ON, TREATMENT,
AND DI SCHARGE OF SURFACE WATERS, WHETHER OR NOT SUCH WATERS HAVE BEEN
AFFECTED BY THE | NTRODUCTI ON OF GROUND WATER THROUGH SEEPS. THE RCRA
GROUNDWATER REQUI REMENTS DO PROVI DE AN EFFECTI VE MECHANI SM FOR THE
PROTECTI ON OF THE UPPERMOST AQUI FER AND, CONSEQUENTLY, POTENTI AL

DRI NKI NG WATER SOURCES. ACCCRDI NGLY, SINCE EFFLUENT DI SCHARGES CCQULD



POTENTI ALLY AFFECT DOANSTREAM DRI NKI NG WATER SOURCES, THE SUBPART F
REQUI REMENTS HAVE BEEN | NCLUDED AS TBC FOR SURFACE WATER ~ BACKGRCUND
CONCENTRATI ONS FOR 40 CFR 264, APPENDI X | X CONSTI TUENTS NOT LI STED I N
APPENDI X VI11 ARE ALSO TBC FCR SURFACE WATER

(1) TBC BACKGROUND SURFACE WATER VALUES FOR RCRA SUBPART F ARE APPLI ED
USI NG MAXI MUM CONCENTRATI ONS FROM BACKGROUND SURFACE WATER AT RFP.

3.3.1.5 PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONMENT

AS | LLUSTRATED BY THE HAZARD QUOTI ENTS AND CARCI NOGENI C RI SKS LI STED I N
TABLES E-1.1 THROUGH E-1.4, ACH EVING THE ARARS SHOULD RESULT IN A
CLEAN- UP ACTI ON THAT | S PROTECTI VE OF HUVAN HEALTH AND THE ENVI RONMENT.
FOR NON- CARCI NOGENS, THE PROTECTI VENESS GOAL | S A HAZARD | NDEX CF 1.

THE HAZARD | NDEX | S THE SUM OF THE HAZARD QUOTI ENTS (I.E., THE ESTI MATED
DAI LY | NTAKE (DOSE) TO REFERENCE DOSE RATI OS) FOR ALL OF THE

CONTAM NANTS COMBI NED, WH CH HAVE BEEN COVPUTED AND ARE PRESENTED | N
TABLE E-1. | N ASSESSI NG NON- CARCI NOGENI C RI SK, A HAZARD | NDEX COF ONE OR
LESS I'S CONSI DERED TO BE ACCEPTABLE. | F THE HAZARD | NDEX EXCEEDS ONE,

I T I NDI CATES THAT THERE M GHT BE THE POTENTI AL FOR ADVERSE

NON- CARCI NOGENI C HEALTH EFFECTS OCCURRI NG UNLI KE THE METHOD USED TO
EVALUATE THE POTENTI AL FOR CARCI NOGENI C TOXI I TY, THE HAZARD | NDEX DCES
NOT | NDI CATE THE PROBABI LI TY OF ADVERSE HEALTH EFFECTS OCCURRING BUT I T
IS USED AS A BENCHVARK FOR DETERM NI NG WHERE THERE | S A POTENTI AL
CONCERN. W TH RESPECT TO CARCI NOGENS, CUMJLATI VE CANCER Rl SK SHOULD BE
LESS THAN (10-4) (I ND VIDUAL CANCER RI SKS SHOM I N TABLE E-1 ARE

CONSI DERED ADDI TI VE). AS NOTED I N TABLE E-1, THE CALCULATED | NCREMENTAL
CANCER RI SKS EXCEED (10-4) FOR SOME OF THE ORGANI C CARCI NOGENS AS WELL
AS FOCR ARSENI C AND BERYLLIUM HOWNEVER, THE CANCER RI SKS ARE COMPUTED ON
THE BASI S OF THE DETECTION LIM T AND THEREFORE CAN ONLY BE CONSI DERED A
POSSI BLE MAXI MUM CARCI NOGENI C RI SK; THE ACTUAL R SK IS UNKNOWN BUT

LI KELY TO BE CONSI DERABLY LOMER. REMOVI NG THESE CONTAM NANTS TO

NON- DETECTABLE LEVELS AND ATTAI NING TO THE EXTENT PRACTI CABLE, THE
OTHER ARARS, THE I M I RA | S CONSI DERED PROTECTI VE OF HUVAN HEALTH AND THE
ENVI RONIVENT.

3. 3. 2 LOCATI ON- SPECI FI C REQUI REMENTS

LOCATI ON- SPECI FI C ARARS ARE LIM TS PLACED ON THE CONCENTRATI ON COF
HAZARDQUS SUBSTANCES OR THE CONDUCT CF ACTI VI TI ES SOLELY BECAUSE THEY
OCCUR | N CERTAI N LOCATI ONS.  THESE MAY RESTRI CT OR PRECLUDE CERTAI N
REMEDI AL ACTI ONS OR MAY APPLY ONLY TO CERTAI N PORTIONS COF A SITE.
EXAMPLES OF LOCATI ON- SPECI FI C ARARS WHI CH PERTAIN TO THE | M | RA ARE
FEDERAL AND STATE SI TI NG LAWS FOR HAZARDOUS WASTE FACI LI TI ES (40 CFR
264.18, FAULT ZONE AND FLOODPLAI N RESTRI CTI ONS), AND FEDERAL REGULATI ONS
REQUI RI NG THAT ACTIONS M NIM ZE OR AVO D ADVERSE EFFECTS TO WETLANDS

(40 CFR PART 6 APPENDI X A AND 40 CFR PARTS 230-231).

MORE SPECI FI CALLY, | N ADDI TI ON TO THE REQUI REVENTS DESCR BED ABOVE,
PERTI NENT LOCATI ON- SPECI FI C ARARS | NCLUDE: COLORADO REQUI REMENTS FOR

SI TING OF HAZARDOUS WASTE FAC LI TI ES AND WASTEWATER TREATMENT FACI LI TI ES
( COLORADO REVI SED STATUTE 25-15-101, 203, 208, 302 AND 25-8-292, 702,
RESPECTI VELY), NATI ONAL HI STORI C PRESERVATI ON ACT REQUI REMENTS FOR
PRESERVATI ON OF SI GNI FI CANT ARTI CLES AND Hi STCRI C PROPERTI ES (36 CFR
PARTS 65 AND 800, RESPECTIVELY), FEDERAL CRI TI CAL HABI TAT PROTECTI ON
REQU REMENTS (50 CFR PARTS 200, 402 AND 33 CFR PARTS 320-330), AND
FEDERAL REQUI REVENTS FOR THE PROTECTI ON OF FI SH AND W LDLI FE RESOURCES
(40 CFR 6.302).

A SUMVARY OF LOCATI ON- SPECI FI C ARARS WHICH THE I M | RA WLL ATTAIN TO THE
GREATEST EXTENT PRACTI CABLE | S PRESENTED I N TABLE E-4.

3. 3. 3 PERFORVANCE, DESI GN, OR OTHER ACTI ON- SPECI FI C REQUI REMENTS



PERFORVANCE, DESI GN, OR OTHER ACTI ON- SPECI FI C REQUI REMENTS SET CONTRCLS
OR RESTRI CTI ONS ON PARTI CULAR KI NDS OF ACTI VI TI ES RELATED TO MANAGEMENT
OF HAZARDOUS SUBSTANCES CR POLLUTANTS. THESE REQUI REMENTS ARE NOT

TRI GGERED BY THE SPECI FI C CHEM CALS PRESENT AT A SITE, BUT RATHER BY THE
PARTI CULAR | M| RA ALTERNATI VES THAT ARE EVALUATED AS PART OF THI S PLAN.

ACTI ON- SPECI FI C ARARS ARE TECHNOLOGY- BASED PERFORVANCE STANDARDS, SUCH
AS THE BEST AVAI LABLE TECHNOLOGY (BAT) STANDARD OF THE FEDERAL WATER
PCLLUTI ON CONTROL ACT. OTHER EXAMPLES | NCLUDE RCRA TREATMENT, STCORAGE,
AND DI SPOSAL STANDARDS, AND CLEAN WATER ACT PRETREATMENT STANDARDS FOR
DI SCHARGES TO PUBLI CLY- OMNED TREATMENT WORKS (POTWS).  RCRA LDRS FOR
CERTAI N CONTAM NANTS (40 CFR PART 268.40) ARE ALSO ACTI ON- SPECI FI C ARARS
FOR THE DI SPCSAL OF SECONDARY WASTES GENERATED DURI NG WATER TREATMENT.
ACTI ON- SPECI FI C ARARS, WVWHCH THE IMIRA WLL ATTAIN TO THE GREATEST
EXTENT PRACTI CABLE, ARE | NCLUDED IN TABLE E-3.1. TABLE E-3.2 PRESENTS
RCRA LAND DI SPCSAL RESTRI CTI ONS (LDR) WHI CH ARE ARAR AND APPLI CABLE TO
NON- EFFLUENT WASTES (E. G, TREATMENT SLUDGES, EXCAVATED SO LS, USED
TREATMENT MATERI ALS) | F THEY MAY BE DETERM NED TO CONTAI N HAZARDOUS
WASTES. LDR REQUI REMENTS ARE RELEVANT AND APPROPRI ATE FOR WASTES WH CH
ARE NOT HAZARDOUS WASTES, AS DEFINED I N 40 CFR, PART 261, BUT DO CONTAI N
HAZARDQUS SUBSTANCES.

AS EXPLAI NED | N THE NATI ONAL CONTI NGENCY PLAN (SEE 55 FR 8666) OSHA
REQUI REMENTS FOR WORKER PROTECTI ON | N HAZARDOUS WASTE OPERATI ONS AND
EMERGENCY RESPONSE (29 CFR 1910.120) ARE APPLI CABLE TO WORKERS | NVOLVED
I N HAZARDQUS SUBSTANCE- RELATED ACTIVITIES, AS WELL AS OTHER OSHA

REQUI REMENTS RELATED TO SPECI FI C Cl RCUMSTANCES OR ACTIVITIES. THESE
REQUI REMENTS ARE NOT ENVI RONMENTAL | N NATURE, HOWEVER, AND ARE NOT TO BE
I NCLUDED AS ARARS. THOSE REQUI REMENTS VWH CH ARE APPLI CABLE ARE JUST
THAT, APPLI CABLE, WH LE NON- APPLI CABLE REQUI REMENTS COULD, AT MOST, BE
RELEVANT AND COULD BE | NCLUDED AS GU DANCE TO BE CONSI DERED ( TBC) .

| DENTI FI CATI ON AND ANALYSI S OF | M | RA ALTERNATI VES
4.1 SURFACE WATER COLLECTI ON AND TREATMENT ALTERNATI VES

TH' S SECTI ON PRESENTS THE TECHNI QUE FOR COLLECTI ON OF CONTAM NATED
SURFACE WATER AND A DETAI LED EVALUATI ON OF ALTERNATI VE TREATMENT
TECHNOLOG ES. TREATMENT TECHNCOLOG ES CORRESPONDI NG TO THE FOLLOW NG
CATEGORI ES ARE EVALUATED IN TH' S SECTI ON:

* TREATMENT FOR SUSPENDED SCLI DS REMOVAL,
* TREATMENT FOR RADI ONUCLI DE REMOVAL; AND
* TREATMENT FOR VOLATI LE ORGANI C CONSTI TUENT REMOVAL.

THE TREATMENT TECHNOLOGQ ES SELECTED FOR CONSI DERATI ON ARE BASED ON THEI R
PROBABI LI TY OF ATTAI NI NG THE EFFLUENT REQUI REMENTS ( ARARS PRESENTED | N
SECTION 4.1.2). THE PROCESS FOR CRI TI CAL EVALUATI ON OF THE TREATMENT
TECHNOLOG ES | S PRESENTED I N SECTION 4. 2. THE EVALUATI ON CRI TERI A

I NCLUDE EFFECTI VENESS, | MPLEMENTABI LI TY AND COST OF THE TECHNCLOGY.

SECTI ON 4.3 EXAM NES | N DETAI L THE TECHNI QUE CF SURFACE WATER COLLECTI ON
BY DI VERSI ON AT THE SOURCES. THE TREATMENT TECHNOLOQ ES ARE PRESENTED
AND EVALUATED I N SECTION 4.4. THE TREATMENT SYSTEM DESI GNS PRESENTED | N
SECTI ON 4. 4 ARE CONCEPTUAL, W TH ONLY ENOUGH DETAI L TO DETERM NE

RELATI VE COSTS. DETAI LED DESI GN AND COSTING FOR THE IM I RA WLL BE
CONDUCTED AFTER THE RESULTS OF THE BENCH AND FI ELD- SCALE TREATABI LI TY
STUDI ES ARE OBTAI NED. THE COVPARATI VE COST EVALUATI ONS EMPLOY A
STANDARD 30- YEAR BASI S FOR PRESENT WORTH ANALYSIS. HOWEVER, THE ACTUAL
SERVI CE LI FE OF THE SOUTH WALNUT CREEK BASI N SURFACE WATER | M I RA | S NOT
KNOAW AT THIS TIME. THE M| RA COULD, FOR EXAMPLE, BECOVE A PART OF THE
LONG TERM QU 2 REMEDI AL ACTI ON.  LASTLY, ALL SOLI D WASTE GENERATED

DURI NG THE I M| RA, WTH THE EXCEPTI ON OF ACTI VATED CARBON (E. G, FILTER
CAKE, EXCAVATED SO LS FROM | NSTALLATI ON OF THE SURFACE WATER DI VERSI ON



AND COLLECTI ON STRUCTURES, AND SEDI MENTS ACCUMULATI NG I N THE CCOLLECTI ON
SYSTEM DURI NG CPERATI ON) W LL BE CHARACTERI ZED AND HANDLED ACCCORDI NG TO
THE RFP WASTE MANAGEMENT OPERATI NG PROCEDURES. FOR COSTI NG PURPCSES,
HOMNEVER, | T IS ASSUVED THAT THESE WASTES WLL BE HANDLED AND DI SPOSED AS
LOWLEVEL M XED WASTE.

4.1.1 SURFACE WATER CCLLECTI ON TECHNOLOG ES

FI GURE 4-1 | LLUSTRATES THE LOCATI ONS OF THE SOUTH WALNUT CREEK BASI N
SURFACE WATER SEEPS AND | N- STREAM MONI TORI NG STATI ONS.  AS MENTI ONED I'N
SECTI ON 1.0, CGENERAL AGREEMENT BETWEEN EPA, CDH AND DOE WAS REACHED ON
THE SPECI FI C LOCATI ONS FOR CCOLLECTI ON OF CONTAM NATED SURFACE WATER
THESE LOCATI ONS ARE DESI GNATED I N FI GURE 4-1 AS THE "I M | RA SURFACE
WATER MONI TORI NG STATI ONS' AND | NCLUDE SW56, SW59, SW60, SW61,
SW101, AND SW132. | T WAS AGREED THAT FLOAS AT THESE STATI ONS WOULD BE
COLLECTED EI THER AT THE STATI ONS OR | MVEDI ATELY DOMSTREAM AT A PO NT
OF CONFLUENCE. FI GURE 4-2 OFFERS A DETAI LED PLAN VI EW OF THE LOCATI ONS
OF SW59, SW60, SW61, SW132, AND SW133 IN THE SCQUTH WALNUT CREEK
DRAI NAGE. CONTAM NATED WATER I N THE DRAI NAGE ULTI MATELY ENTERS POND B-5
VI A POND B- 4.

AT THE MEETI NGS | N FEBRUARY AND MARCH 1990 BETWEEN DCE AND THE
REGULATORY AGENCI ES, SEEP SW 103 WAS ALSO TARGETED FOR COLLECTION. IT
IS LOCATED WTH N THE SOUTH WALNUT CREEK DRAI NAGE UPSTREAM CF POND B- 5
(FIGURE 4-1). THE SEEP CONTAI NS TRACE CONCENTRATI ONS OF CCL4 (LESS THAN
10 UG L) AND CONCENTRATI ONS OF TOTAL PLUTONIUM AMERI CIUM URANI UM AND
SEVERAL METALS ABOVE ARARS. HOWEVER, AT THE TIME, THE PHYSI OGRAPHI C
FEATURES OF THE SEEP WERE NOT DI SCUSSED. OF PARTI CULAR NOTE IS THE
LARGE AREA OF SEEPAGE ( APPROXI MATELY 30,000 SQ FT.) AND THE LOCATI ON OF
THE SEEP ON A STEEP HI LLSIDE. THESE FEATURES NECESSI TATE AN ELABORATE
DRAI NAGE SYSTEM FOR SEEPAGE CCLLECTI ON THAT WOULD REQUI RE DI STURBANCE OF
LARCE AREAS OF POTENTI ALLY CONTAM NATED SATURATED SO LS VWH CH WOULD

LI KELY RESULT I N RELEASE OF SI GNI FI CANT QUANTI TI ES OF CONTAM NANTS
DOMSTREAM  CONSTRUCTI ON AT SW 103 WOULD ALSO HAVE A NEGATI VE | MPACT ON
THE LARGE AREA OF WETLAND PRESENT AT TH S SEEP. FOR THESE REASONS, AND
BECAUSE THE CCL4 AND DI SSOLVED | NORGANI C CONSTI TUENT CONCENTRATI ONS | N
THE SEEPAGE ARE LOW AND THE CONTRI BUTI ON OF RADI ONUCLI DE AND METALS
CONTAM NATI ON FROM SW 103 TO THE SOUTH WALNUT CREEK DRAI NAGE ABOVE THE
DETENTI ON PONDS | S LI KELY TO BE I NSI GNI FI CANT RELATI VE TO THAT RESULTI NG
FROM CONTAM NATED SURFACE WATER RUNCFF, CCOLLECTI ON OF WATER AT THI S SEEP
I'S NO LONGER RECOMMENDED FOR THIS I M I RA.  SINCE THE ENVI RONMENTAL

I MPACTS OF CONSTRUCTI ON OF A SURFACE WATER COLLECTI ON SYSTEM AT SW 103
APPEARS TO QUTWEI GH THE BENEFI TS OF COLLECTI NG AND TREATI NG THI S
SEEPACE, CONSI DERATI ON OF COLLECTI ON AT SW103 | S DEFERRED UNTI L

ADDI TI ONAL HYDROGEOLOG CAL AND CONTAM NANT CHARACTERI ZATI ON | NFCRVATI ON
| S GATHERED AND ASSESSED DURI NG CONDUCT OF THE PHASE Il RFI/RIFS
ALLUVI AL WORK PLAN FOR QU 2.

SEVERAL ALTERNATI VES EXI ST FOR COLLECTI NG THE CONTAM NATED SOUTH WALNUT
CREEK BASI N SURFACE WATERS MENTI ONED ABOVE. FI RST AND FOREMOST | S
COLLECTI ON OF SURFACE WATER BY DI VERSI ON AT THE SOURCE. TH S TECHNI QUE
EMPLOYS EXI STI NG OR NEWLY CONSTRUCTED DI VERSI ON STRUCTURES AT THE SEEP
OR | N- STREAM STATI ONS TO DI VERT THE SURFACE WATER | NTO COLLECTI ON SUWPS.
TH S METHOD OF SURFACE WATER CCOLLECTI ON WAS AGREED TO BY EPA, CDH, AND
DCE I N THE FEBRUARY AND MARCH 1990 MEETINGS. THI'S TECHNI QUE WLL BE
FURTHER DI SCUSSED AND EVALUATED I N SECTION 4.3. FOR COVPARATI VE
PURPOSES, TWO OTHER SURFACE WATER CCLLECTI ON METHODS ARE DI SCUSSED BELOW

A SECOND METHOD OF SURFACE WATER CCOLLECTION |'S BY GROUNDWATER W THDRAWAL
USI NG AN UPGRADI ENT WELL ARRAY OR FRENCH DRAIN. TH S TECHNI QUE LONERS
THE GROUNDWATER TABLE AND ELI M NATES SEEPAGE, ALLOW NG SEPARATI ON OF
CONTAM NATED GROUND WATER ( SEEPACGE) FROM SURFACE WATER RUNCFF, E. G, AT
SW59. HOWNEVER, THE HYDROGEOLOGY AT QU 2 IS NOT ADEQUATELY UNDERSTOCD



TO DESI GN AN EFFECTI VE GROUNDWATER W THDRAWAL SYSTEM  FOR EXAMPLE, | T
I'S NOT KNOWN WHETHER THE SEEPACE IS DUE TO WATER ORI G NATI NG I N THE
ROCKY FLATS ALLWVI UM AND BEI NG RELEASED TO THE SURFACE THROUGH COLLUVI UM
BECAUSE OF SLOPE CHANGES ANDY OR BEDROCK HI GHS, OR WHETHER THE SOURCE OF
THE WATER | S BEDROCK SANDSTONE SUBCRCPPING IN THIS VICINITY. TH'S

I NFORVATION | S CRITI CAL TO THE DESI GN OF AN EFFECTI VE GROUND WATER

W THDRAWAL SYSTEM  EPA ALLUDED TO THE | SSUE | N THEI R TRANSM TTAL LETTER
(JANUARY 9, 1990) WH CH ACCOWPAN ED THEI R COMVENTS ON THE DRAFT QU 2
GROUNDWATER | M | RA PLAN, WHEREI N THEY STATED "...TH S QU IS D FFI CULT TO
ADDRESS ON AN | NTERI M BASI S DUE TO THE LACK OF COVPREHENSI VE QUALI TY
DATA CHARACTERI ZI NG THE NATURE AND EXTENT OF CONTAM NATION. IT IS
UNCERTAI N WHETHER THE MOST PROBABLE | MM NENT THREAT, THE ALLUVI AL
GROUNDWATER SYSTEM CAN BE EFFECTI VELY ADDRESSED AT THIS TIME " FOR

TH S REASON, COLLECTI ON OF SURFACE WATER BY GROUNDWATER W THDRAWAL | S

ELI M NATED AS A REASONABLE ALTERNATIVE FOR TH'S IM | RA AND WLL NOT BE
CONSI DERED FOR FURTHER DETAI LED EVALUATI ON.

A TH RD COLLECTI ON ALTERNATI VE IS TO ALLOWN THE CONTAM NATED SURFACE
WATER TO CONTI NUE TO FLOW THRQUGH THE SOUTH WALNUT CREEK DRAI NAGE | NTO
DETENTI ON POND B-5. THE CONTAM NATED SCQUTH WALNUT CREEK BASI N SURFACE
WATER, ALONG WTH ALL OTHER WATERS COLLECTED AND DETAI NED I N POND B-5
WOULD BE TRANSFERRED FROM THE POND FOR TREATMENT.  TH S METHCD HAS THREE
PRI MARY DRAWBACKS. FIRST, THERE IS A POTENTI AL THREAT OF TRANSFERRI NG
THE SURFACE WATER CONTAM NANTS TO GROUND WATERS W THI N THE SCQUTH WALNUT
CREEK DRAI NAGE BASIN VI A | NFI LTRATI ON.  SECONDLY, RELEASE OF VOCS TO THE
ATMOSPHERE W LL OCCUR WH LE THE SURFACE WATER IS I N TRANSI T TO DETENTI ON
POND B-5. FINALLY, ALLOWN NG THE SOQUTH WALNUT CREEK BASI N SURFACE WATERS
TO M X WTH OTHER WATERS RETAI NED | N POND B-5 GENERALLY | NCREASES THE
VOLUME OF DI LUTE CONTAM NATED WATER AT THE RFP FACI LI TY THAT MAY REQU RE
TREATMENT. FOR THESE REASONS, CCOLLECTI ON OF SOUTH WALNUT CREEK BASI N
SURFACE WATERS AT DETENTI ON POND B-5 IS ELI M NATED AS A REASONABLE
ALTERNATI VE FOR THE | M I RA AND W LL NOT BE CONSI DERED FOR FURTHER

DETAI LED EVALUATI ON.

4.1.2 SURFACE WATER TREATMENT TECHNOLOG ES

BASED ON THE OBJECTI VES OF THE SURFACE WATER | M | RA DI SCUSSED | N SECTI ON
3.1, TABLE 4-1 HAS BEEN PREPARED TO ESTABLI SH THE BASI S FOCR CONCEPTUAL
DESI GN FOR SURFACE WATER TREATMENT.  THE | NFLUENT CONSTI TUENT
CONCENTRATI ONS LI STED I N TABLE 4-1 ARE ESTI MVATED FROM A FLOW WEI GHTED
MAXI MUM CONCENTRATI ON MODEL BASED ON THE MAXI MUM CONSTI TUENT
CONCENTRATI ONS OBSERVED AT THE SW59 AND SW61 CCOLLECTI ON PO NTS. THE
FLOW VALUES USED TO WEI GHT THE MAXI MUM CONCENTRATI ONS USED | N THE MCDEL
ARE THE CORRESPONDI NG COLLECTI ON SYSTEM DESI GN FLOAS ( ESTABLI SHED I N
SECTION 4.3 AND LI STED I N TABLE 4-5). A SPREADSHEET | LLUSTRATI NG
COVWPUTATI ON OF THE FLOW WEI GATED MAXI MUM CONCENTRATI ON COVPUTATION | S
SHOM I N TABLE F-1, APPENDI X F. TO BE CONSERVATI VE, THE MAXI MUM

CONSTI TUENT CONCENTRATI ONS USED | N THE MODEL FOR SW 61 ALSO | NCLUDES
MAXI MUM CBSERVED CONCENTRATI ONS FOR THE GROUP OF STATI ONS UPGRADI ENT CF
SW61 (1.E, SW56, SW60, AND SW101). UNFORTUNATELY, STATION SW 132
WAS ONLY RECENTLY ASSI GNED TO THE QU 2 SURFACE WATER SAMPLI NG PROGRAM
AND CONCENTRATI ON DATA FOR THI S DI SCHARGE ARE NOT AVAI LABLE FOR USE I N
THE TREATMENT SYSTEM DESI GN MCDEL. AS DI SCUSSED | N SECTI ON 1, HONEVER,
THE WATER QUALI TY CHARACTERI STICS OF TH S STREAM ARE EXPECTED TO BE
SIM LAR TO THAT AT SW61. TH S ASSUWMPTI ON HAS BEEN USED TO PROVI DE A
REASONABLE CONCEPTUAL TREATMENT SYSTEM DESI GN BASI S | N THE ABSENCE COF
SW 132 DATA. THE DESI GN BASI S WLL BE UPDATED AS SW 132 CONCENTRATI ON
AND FLOW DATA BECOMVE AVAI LABLE TO VERI FY THE | NFLUENT CONCENTRATI ONS
COWPUTED HEREI N.

TABLE F-1 SHOWNS THAT STRI CT APPLI CATI ON OF THE FLOW WEI GHTED
CONCENTRATI ON MODEL PREDI CTS VI NYL CHLORI DE, METHYLENE CHLCRI DE AND
ACETONE | NFLUENT CONCENTRATI ONS ABOVE THEI R RESPECTI VE ARAR VALUES.



HONEVER, EXAM NATI ON OF THE SURFACE WATER DATA PRESENTED | N APPENDI X B
REVEALS THAT THESE CONSTI TUENTS ARE NOT LI KELY TO BE PRESENT IN THE

I NFLUENT AT LEVELS ABOVE ARAR  VINYL CHLORI DE, METHYLENE CHLORI DE AND
ACETONE WERE DETECTED AT LEVELS ABOVE ARAR ONLY AT STATI ONS SW56, SW60
AND SW101. HOAEVER, AS PROPCSED IN SECTI ON 4-3, CONTAM NATED SURFACE
WATER FROM THESE STATI ONS W LL BE COLLECTED AT THE DOAMNSTREAM STATI ON
SW61 WHERE VI NYL CHLORI DE, METHYLENE CHLORI DE AND ACETONE HAVE ALWAYS
BEEN ESTI MATED BELOW DETECTI ON LIM TS ANDY OR VEERE ALSO PRESENT | N THE
ASSCClI ATED LABORATCORY BLANKS. THESE COVPOUNDS ARE, THEREFORE, NOT

I NCLUDED I N THE BASI S FOR DESI GN OF THE SURFACE WATER TREATMENT PLANT.
THE EFFLUENT CONCENTRATI ONS LI STED I N TABLE 4-1 CORRESPOND TO THE ARAR
FOR EACH CONSTI TUENT.

TREATMENT TECHNOLOG ES FOR RADI ONUCLI DES AND METALS REMOVAL THAT ARE
CONSIDERED IN THI'S | M I RA PLAN | NCLUDE CHEM CAL PRECI PI TATI ON,

CROSS- FLOW MEMBRANE FI LTRATI ON, AND | ON EXCHANCGE. LI QUI D- PHASE GRANULAR
ACTI VATED CARBON (GAC) ADSORPTI ON, AIR STRI PPING W TH LI QUI D AND VAPCR
PHASE GAC ADSORPTI ON, AND ULTRAVI OLET (UV)/ PEROXI DE OXI DATI ON ARE

CONSI DERED FOR VOC REMOVAL.  NMANY TREATMENT UNI TS SUI TABLE FOR REMOVAL
OF VOCS AND RADI ONUCLI DES FROM WATER REQUI RE THAT SUSPENDED SQOLI DS BE
REMOVED FROM THE | NFLUENT TO PREVENT PERFORVANCE DEGRADATI ON ANDY OR
FOULI NG REMOVAL OF SUSPENDED SCLIDS DOM TO THE 1 M PARTI CLE SI ZE
RANCGE ENSURES OPTI MUM TREATMENT SYSTEM PERFCRVANCE. THE TWD CANDI DATE

| NFLUENT PRETREATMENT ALTERNATI VES FOCR REMOVAL OF SUSPENDED SCLI DS

CONSI DERED FOR THI'S | M | RA ARE CROSS- FLOW MEMBRANE FI LTRATI ON AND
PCLYMER ADDI TI ON W TH GRANULAR MEDI A FI LTRATI ON I N A CONTI NUQUS BACKWASH
FILTER PRETREATMENT IS ALSO A VEH CLE FOR REMOVAL COF PARTI CULATE

RADI ONUCLI DES AND METALS AND, W TH CHEM CAL ADDI TI ON, SHOULD FAC LI TATE
PRECI PI TATI ON AND ADSORPTI ON OF SCLUBLE RADI ONUCLI DES AND METALS.

4.2 1 M| RA ALTERNATI VE EVALUATI ON PRCCESS

THE FOLLOW NG DI SCUSSI ON OF THE | M | RA ALTERNATI VE EVALUATI ON PRCCESS | S
BASED ON EPA GU DANCE SET FORTH IN THE MARCH 1990 NCP.

4.2.1 EFFECTI VENESS

THE CRI TERI A FOR EFFECTI VENESS EVALUATI ON OF REMEDI AL ALTERNATI VES

I NCLUDES PROTECTI ON AND THE USE OF ALTERNATI VES TO LAND DI SPOSAL.
PROTECTI ON | NCLUDES PROTECTI ON OF THE COMMUNI TY AND WORKERS DURI NG THE
REMEDI AL ACTI O\, THREAT REDUCTI ON, LENGTH OF TIME UNTIL PROTECTION I S
ACHI EVED, COVPLI ANCE WTH CRI TERI A, ADVI SORI ES AND GUI DANCE; RI SK OF
POTENTI AL EXPOSURE TO RESI DUALS REMAI NI NG ON SI TE; AND CONTI NUED

RELI ABI LI TY OVER THE LIFE OF THE I MIRA. THE EFFECTI VENESS CRl TERI A
ALSO | NCLUDES USE OF ALTERNATI VES TO LAND DI SPCSAL, THUS PROMOTI NG
TREATMENT OR RECYCLING I N ADDI TI ON, THE ALTERNATI VES W LL BE EVALUATED
W TH RESPECT TO REDUCTION OF TOXICI TY, MOBILITY, AND VOLUME CF WASTES
PER THE MARCH 1990 NCP.

4.2.2 | MPLEMENTABI LI TY

THE CRI TERI A FOR | MPLEMENTABI LI TY EVALUATI ON OF REMEDI AL ALTERNATI VES
I NCLUDES TECHNI CAL FEASI BI LI TY, AVAILABILITY, AND ADM N STRATI VE

FEASI BI LITY. TECHNI CAL FEASIBILITY I NCLUDES THE ABI LI TY TO CONSTRUCT
THE TECHNOLOGY; MAINTAIN I TS OPERATI O\, MEET PROCESS EFFI C ENCI ES OR
PERFORVANCE GOALS; DEMONSTRATED PERFORVANCE, EVALUATE | MPACT COF

ENVI RONMVENTAL CONDI TI ONS; AND COWMPLY W TH THE SARA REQUI REMENT THAT
REMOVAL ACTI ONS SHOULD CONTRI BUTE TO THE EFFI Cl ENT PERFORVANCE OF
LONG TERM REMEDI AL ACTI ON TO THE EXTENT PRACTI CABLE. AVAI LABILITY

I NCLUDES THE AVAI LABI LI TY OF NECESSARY EQUI PMENT, MATERI ALS AND
PERSONNEL; AVAI LABI LI TY OF ADEQUATE CFF- SI TE TREATMENT, STORACE, AND
DI SPOSAL CAPACI TY, | F APPROPRI ATE; AND DESCRI PTI ON OF PCST- REMEDI AL SI TE
CONTROLS WHI CH WLL BE REQUI RED AT THE COWPLETI ON OF THE ACTI O\



ADM NI STRATI VE FEASI BI LI TY | NCLUDES THE LI KELI HOOD OF PUBLI C ACCEPTANCE
OF THE ALTERNATI VE, | NCLUDI NG SI TE AND LOCAL CONCERN; COORDI NATI ON COF
ACTIVI TIES WTH OTHER AGENCI ES; AND ABI LI TY TO OBTAI N ANY NECESSARY
APPROVALS OR PERM TS.

4.2.3 COSTS

THE CRI TERI A FOR EVALUATI ON OF REMEDI AL ALTERNATI VE COST | NCLUDES TOTAL

COST AND STATUTCRY LIMTS. TOTAL COST | NCLUDES DI RECT CAPI TAL COSTS,

| NDI RECT CAPI TAL COSTS, AND OPERATI NG AND MAI NTENANCE COSTS. SINCE THE

SURFACE WATER | M| RA AT QU 2 | S NOT AN EPA- FI NANCED REMEDI AL ACTI ON, THE
$2 M LLI ON STATUTORY COST LIM T DOES NOT APPLY.

4.3 EVALUATI ON OF THE | M | RA SURFACE WATER COLLECTI ON SYSTEM

AS DI SCUSSED EARLI ER, SOUTH WALNUT CREEK BASI N CONTAM NATED SURFACE
WATERS WLL BE COLLECTED BY DI VERSI ON AT THE SOURCES. TH S SECTI ON
FURTHER DESCRIBES TH' S TECHNI QUE AS I T APPLI ES TO THE SURFACE WATER SEEP
AND | N- STREAM MONI TORI NG STATI ONS CONSIDERED IN THHS IMITRA.  TH' S
PRESENTATI ON | NCLUDES A DI SCUSSI ON OF THE ANTI Cl PATED SEEP AND | N- STREAM
MONI TORI NG STATI ON FLOA5, AND AN EVALUATI ON OF THE COLLECTI ON TECHNI QUE
PER THE EVALUATI ON PROCESS QUTLI NED I N SECTI ON 4. 2.

4.3.1 SURFACE WATER COLLECTI ON BY DI VERSI ON AT THE SOURCES
4.3.1.1 DESCR PTI ON

FI GURE 4-3 SHONS THE LOCATI ONS OF THE SURFACE WATER DI VERSI ON AND
COLLECTI ON SYSTEMS PROPCSED FOR THE | M I RA.  THE COLLECTI ON SYSTEMS
(CSS) ARE DENOTED Cs-59, CS-61, AND Cs-132. THE PROPCSED LOCATI ON OF
THE SURFACE WATER TREATMENT PLANT IS ALSO | NDI CATED ON FI GURE 4-3. THE
CSS PROVI DE FOR AUTQOVATI C Pl PELI NE TRANSFER OF THE COLLECTED SURFACE
WATER TO THE TREATMENT SYSTEM

DESI GN FLOW RATES FOR SURFACE WATER CCLLECTI ON SYSTEMS CS-59, CS-61, AND
CS-132 ARE BASED ON FLOAS FROM STATI ONS SW59, SW61, AND SW 132,
RESPECTI VELY. THE DESI GN FLOW RATES ARE MAXI MUM FLOAS OBSERVED I N THE
1988, 1989, AND 1990 FI ELD | NVESTI GATI ONS, EXCLUDI NG FLOAS RELATED TO

H GH PRECI Pl TATI ON EVENTS. ONLY DESI GN FLOAS W LL BE COLLECTED FROM THE
SOUTH WALNUT CREEK BASI N SURFACE WATER MONI TORI NG STATIONS.  HI STORI CAL
FLOW DATA FOR SW59 ARE LI STED IN TABLE 4-2. TABLE 4-2 LISTS ONLY TWOD
FLOW RATES OF SUFFI CI ENT QUANTI TY TO BE MEASURABLE FCR SW59 (EACH 4.5
GALLONS PER M NUTE (GPM). ROCKY FLATS PERSONNEL HAVE OBSERVED FLOAS AT
SW59 MONTHLY SINCE SPRI NG 1990. THEY REPORT THAT A FLOW COF

APPROXI MATELY 0.5 GPM WAS OCCURRI NG AT EACH OBSERVATION. I T I'S EXPECTED
THAT ALL FLOAS AT SW59 WLL BE DI VERTED FOR TREATMENT.

H STORI CAL FLOW DATA FOR SW61 ARE LISTED I N TABLE 4-3. TABLE 4-3

I NDI CATES TWO H GH FLOW EVENTS FOR SW61 OF 166 GPM  ALL OTHER

H STORI CAL FLOW DATA FOR SW61 ARE BELON 36 GPM  TO COVPLEMENT THE

H STORI CAL DATA H STORI CAL FLOW DATA ARE NOT AVAI LABLE AT SW132 AS TH S
I'S A NEWY DESI GNATED MONI TORI NG STATION.  HONEVER, | T WAS OBSERVED

DURI NG CCTCBER 1990 AND DECEMBER 1990 FI ELD SURVEYS THAT THE FLOW AT

SW 132 WAS APPROXI MATELY EQUAL TO THE FLOW AT SW60. THE DESI GN FLOW
RATE FOR CS-132 WLL THUS BE BASED ON H STORI CAL FLOW DATA FCR SW 60.
TABLE 4-4 | NDI CATES A MAXI MUM OBSERVED FLOW OF 18 GPM FOR SW 60.

BASED ON THE H STORI CAL DATA AVAI LABLE AND THE APRI L 1990 FI ELD
MEASUREMENT, DESI GN FLOW RATES AND AVERAGE ANNUAL W THDRAWAL RATES FOR
EACH OF THE COLLECTI ON SYSTEMS WERE ESTABLI SHED. THE DESI GN AND

W THDRAWAL FLOW RATES ARE PRESENTED | N TABLE 4-5. A DESIGN FLOWCF 37.5
GPM | S ASSIGNED TO SW61. TH S FLOW REPRESENTS AN ABOVE- AVERAGE

PRECI PI TATI ON WET SEASON FLOW NOT CCRRESPONDI NG TO A MAJOR STCRM EVENT.



THE H STORI CAL MAXI MMM FLOW FCR SW59, 4.5 GPM | S USED AS THE DESI GN
BASI S FOR THE COLLECTI ON SYSTEM AT THI S SEEP. A DESIGN FLOWCF 18 GPM
I'S ASSI GNED TO CS-132 BASED ON THE HI STOCRI CAL MAXI MUM FLOW OBSERVED AT
SW60. AVERAGE ANNUAL W THDRAWAL RATES SHOM | N TABLE 4-5 ARE ESTI MATED
AS FOLLOANG: FOR SW61, THE H STORI CAL FLOW DATA SPANNI NG THE 12- MONTH
PER OD OF MARCH 1989 TO MARCH 1990 (SEE TABLE 4-3) |S AVERAGED. IN THE
AVERAG NG PROCESS 37.5 GPM THE DESI GN W THDRAWAL RATE AT SW61, IS
SUBSTI TUTED FOR 166 GPM FOR THE 3/20/89 AND 3/12/90 RECORDED
MEASUREMENTS. TH S CALCULATI ON G VES AN ANNUAL AVERAGE W THDRAWAL RATE
OF APPROXI MATELY 14 GPM  AVERAG NG THE HI STCRI CAL FLOW DATA FOR SW 59
(SEE TABLE 4-2), THE ANNUAL AVERAGE W THDRAWAL RATE AT SW59 IS FOUND TO
BE APPROXI MATELY 1 GPM AS WTH THE DESI GN FLOW RATE FOR SW 132, THE
ANNUAL AVERAGE W THDRAWAL RATE FOR SW132 WLL BE ESTI MATED FROM

H STORI CAL FLOW DATA AT SW60. AVERAG NG THE H STORI CAL FLOW DATA AT
SW60 G VES AN ESTI MATE OF THE ANNUAL AVERAGE W THDRAWAL RATE CF 5 GPM
AT SW132.

THE FLONS FROM SW60 AND SW 133 WLL BE COLLECTED AT THE DOMSTREAM
STATI ON SW61 BY A NEW SURFACE WATER DI VERSI ON VEI R AND PUMP STATION. A
SCHEVATI C OF AN EXAVPLE SURFACE WATER DI VERSI ON AND COLLECTI ON SYSTEM | S
| LLUSTRATED IN FIGURE 4-4. THE WEIR AT SW61 WLL SERVE TO DI VERT UP TO
37.5 GPM FROM THE DRAI NAGE. CONTAM NATED SURFACE WATER WLL FLOW FROM
UPSTREAM CF THE VEIR TO A MANHOLE AND SUMP. FOR COST ESTI MATI NG
PURPOSES, | T WLL BE ASSUMED THAT A 1, 000- GALLON CAPACI TY, PRECAST
CONCRETE SUWP WLL BE USED AT CS-61. SUBMERSI BLE PUWMPS | NSTALLED I N THE
SUWP ALONG WTH A LEVEL CONTROL SYSTEM W LL AUTQOVATI CALLY TRANSFER
COLLECTED WATER TO THE TREATMENT FACI LITY. THE PUMPI NG CAPACI TY WLL BE
DESI GNED TO ACCOVWODATE THE 37.5 GPM DESI GN FLOW | F THE | NFLOW I NTO
THE PUWP STATI ON MANHOLE EXCEEDS THE PUVPI NG RATE, HOMEVER, THE EXCESS
FLOW W LL RETURN THROUGH OVERFLOW PI PI NG TO THE DRAI NAGE | MMVEDI ATELY
DOMSTREAM OF THE CS-61 WEIR THE SEEP FLOW FROM SW59 WLL BE | SOLATED
FROM THE SCQUTH WALNUT CREEK DRAI NAGE AND COLLECTED SEPARATELY FROM
CS-61 BY DI VERSION I NTO A SUWP. FOR COST ESTI MATI NG PURPCSES, 1T IS
ASSUMED THAT A 500- GALLON CAPACI TY, PRECAST CONCRETE SUMP W LL BE USED.
SUBMERSI BLE PUMPS AND LEVEL CONTROLS W LL AUTQVATI CALLY TRANSFER THE
COLLECTED WATER TO THE TREATMENT SYSTEM  THE PUMPI NG CAPACI TY WLL BE
DESI GNED TO ACCOVWODATE THE 4. 5- GPM DESI GN FLOW FOR CS-59.  ALTHOUGH
UNLI KELY, | F THE | NFLOW TO THE CS-59 PUWMP STATI ON EXCEEDS THE PUMPI NG
CAPACI TY, THE EXCESS FLOWWLL BE DI SCHARGED TO SOQUTH WALNUT CREEK VI A
AN OVERFLOW PI PE. THE OVERFLOWN W LL ENTER SOUTH WALNUT CREEK UPGRADI ENT
OF CS-61 AND WLL EI THER BE COLLECTED BY, OR ALLONED TO PASS, CS-61
DEPENDI NG ON WHETHER THE CREEK FLOW IS LESS THAN OR GREATER THAN THE
37.5 GPM DESI GN FLOWFCOR CS-61. THE FLOWAT SW132 WLL BE CO.LECTED
AND TRANSFERRED TO THE TREATMENT SYSTEM I N THE SAME MANNER AS FCR FLOW
AT SW61. CS-132 WLL BE DESI GNED, HONEVER, TO DI VERT AND CCOLLECT 18
GPM  FOR COST ESTI MATI NG PURPGSES, A 1, 000- GALLON PRE- CAST CONCRETE
SUWP WLL BE USED.

ALL SUWPS AND PI PES WLL BE PROVI DED W TH SECONDARY CONTAI NVMENT TO MEET
RCRA TANK REGULATI ONS. Pl PELI NES W LL BE HEAT TRACED AND | NSULATED TO
PREVENT FREEZI NG | N THE W NTER

4.3.1. 2 EFFECTI VENESS

COLLECTION OF QU 2 SURFACE WATER | N THE SOUTH WALNUT CREEK BASI N BY

DI VERSI ON AT THE SOURCES | S AN EFFECTI VE METHOD THAT SATI SFI ES THE
OBJECTIVES O THE | M1 RA DI SCUSSED I N SECTION 3.1. M N M ZATION CF
POTENTI AL THREATS TO HUVAN HEALTH AND THE ENVI RONMENT |'S ACHI EVED BY

DI VERTI NG COLLECTI NG AND TREATI NG CONTAM NATED SURFACE WATERS AT CR
NEAR THE SCURCE. DOANSTREAM CONTAM NANT M GRATI ON VI A SURFACE WATER AND
GROUND WATER AND RELEASE CF VOCS TO THE ATMOSPHERE IS M NIM ZED W TH

TH S SURFACE WATER COLLECTI ON SYSTEM  THE | MPLEMENTATION OF THI S
COLLECTI ON ACTI ON SHOULD NOT ADVERSELY AFFECT THE SAFETY OF NEARBY



COWLUNI TI ES, AND THE RI SK TO THE ENVI RONMVENT SHOULD NOT BE | NCREASED.

THE SURFACE WATER | S COLLECTED AND AUTQVATI CALLY TRANSFERRED TO THE

TREATMENT SYSTEM W TH LI TTLE OPPORTUNI TY FOR WORKER CONTACT. AS A

RESULT WORKER EXPOSURE TO POTENTI ALLY CONTAM NATED SURFACE WATER | S

M N M ZED. WHERE WORKER EXPCSURE TO SURFACE WATER OCCURS (1. E.,

SEDI MENT REMOVAL), PUVPI NG EQUI PMENT M NI M ZES CONTACT TI ME, AND

STANDARD PERSONAL PROTECTI VE EQUI PMENT W LL CFFER A H GH DEGREE OF PROTECTI ON

RESI DUALS (1.E., COLLECTED SEDI MENTS) W LL NOT REMAIN ON SITE; THEY WLL
BE TREATED OR DI SPOCSED ACCORDI NG TO THE STANDARD RFP WASTE NMANAGEMENT
PROCEDURES AND PRQJECT- SPECI FI C SCPS.  THE SOPS W LL BE PREPARED AFTER
THE I M1 RA DESIGN |'S FI NALI ZED TO ADDRESS SPECI FI C WASTE HANDLI NG
ACTIVITIES. THE COLLECTI ON STRUCTURES ARE SI MPLE I N DESI GN, AND W LL
REQUI RE LI TTLE PERI ODI C PREVENTI VE MAI NTENANCE TO ENSURE CONTI NUED

RELI ABI LI TY OVER THE LIFE OF THE | M| RA

4.3.1.3 | MPLEMENTABI LI TY

THE EQUI PMENT AND MATERI ALS REQUI RED TO CONSTRUCT THE SURFACE WATER

DI VERSI ON AND COLLECTI ON SYSTEMS ARE STANDARD AND READI LY AVAI LABLE.

THE SYSTEMS ARE STANDARD | N DESI GN AND DO NOT REQUI RE SPECI AL SKILLS FOR
I NSTALLATI ON. SUVP | NSTALLATI ON MAY RESULT | N DI STURBANCE OF

POTENTI ALLY CONTAM NATED SO LS AND POTENTI AL | MPACT TO THE ENVI RONMENT
BY RELEASE OF CONTAM NATED DUST TO THE ATMOSPHERE AND RELEASE COF

CONTAM NATED SO L VI A SURFACE WATER RUNOFF.  THI S | MPACT WLL BE

M NI M ZED BY | MPLEMENTI NG PRQJECT- SPECI FI C HEALTH AND SAFETY PLAN
PROCEDURES DURI NG CONSTRUCTI ON (E. G, DUST SUPPRESSI ON, W NDSPEED

MONI TORI NG CONSTRUCTI ON SHUTDOMW) . THE HEALTH AND SAFETY GU DANCE
DOCUMENTS PERTI NENT TO THI'S | M | RA PLAN ARE DI SCUSSED I N SECTION 7. THE
PROPOSED COLLECTI ON SYSTEM LOCATI ONS ARE EASI LY ACCESSI BLE AND POVER
EXISTS IN THE AREA.  SINCE THE CCOLLECTI ON SYSTEMS ARE SI MPLE IN DESI GN
THEY SHOULD OFFER RELI ABLE AND RELATI VELY MAI NTENANCE- FREE OPERATI ON
OVER THE LIFE OF THE IM | RA MANHOLES AND SUWPS WLL REQU RE PERI ODI C
CLEANI NG TO REMOVE ACCUMULATED SQLI DS.

4.3.1.4 COSTS

ASSUMED CAPI TAL AND OPERATI NG COSTS FOR THE SURFACE WATER DI VERSI ON
ALTERNATI VE ARE SHOMWN | N TABLE 4-6. THE COLLECTI ON SYSTEM CAN BE
CONSTRUCTED FOR $203, 500, W TH ANNUAL OPERATI ON AND MAI NTENANCE COSTS OF
$14,600. AT AN I NTEREST RATE OF 10 PERCENT AND AN OPERATI NG LI FE OF 30
YEARS, THE PRESENT WORTH OF TH S SYSTEM | S APPROXI MATELY $341, 100.

4.4. EVALUATI ON OF SURFACE WATER TREATMENT TECHNOLOGQ ES
4.4.1 SUSPENDED SOLI DS REMOVAL

IN TH S SECTI ON, CHEM CAL TREATMENT/ CROSS- FLOW MEMBRANE FI LTRATION (I N
TH' S DOCUMENT " CHEM CAL TREATMENT" |S OFTEN DROPPED FROM " CHEM CAL
TREATMENT/ CROSS- FLOW MEMBRANE FI LTRATI ON' FOR BREVI TY) AND GRANULAR
MEDI A FI LTRATI ON USI NG A PCLYMER AND CONTI NUOUS BACKWASH FI LTER ARE
EVALUATED TO DETERM NE THE COST- EFFECTI VE TECHNOLOGY FOR SUSPENDED

SOLI DS REMOVAL. THESE TWD PROCESSES DI FFER FROM CONVENTI ONAL WATER
CLARI FI CATI ON (CHEM CAL ADDI TI ON FOLLOWED BY GRAVI TY SEPARATI ON AND

FI LTRATI ON) BY VIRTUE OF THE LONER SLUDGE VOLUVES GENERATED. AS

DI SCUSSED I N THE FOLLOWN NG SUBSECTI ONS, EACH OF THESE TECHNOLOG ES W LL
ALSO REMOVE RADI ONUCLI DES AND METALS TO A CERTAI N DEGREE.

4.4.1.1 CROSS- FLOW MEMBRANE FI LTRATI ON

DESCRI PTI ON



CROSS- FLOW MEVMBRANE FI LTRATI ON | S A MEMBRANE SEPARATI ON TECHNOLOGY FOR
REMOVAL OF SUSPENDED SOLI DS, DI SSOLVED METALS, AND RADI ONUCLI DES.
(CHEM CAL ADDI TI ON AND REMOVAL MECHANI SM5 FOR DI SSOLVED METALS AND
RADI ONUCLI DES ARE DI SCUSSED IN SECTION 4.4.2.1.) AS SHOM I N Fl GURE
4-5, THE PROCESS CONSI STS OF CHEM CAL ADDI TI ON, FILTRATI ON THRQUGH A 0.1
M FILTER, SQOLI DS RECI RCULATI ON, SCLI DS SEPARATI ON AND DEWATERI NG AND
FI NAL NEUTRALI ZATI ON. AS DI SCUSSED I N MORE DETAIL I N SECTICN 4.4.2.1,
CHEM CAL ADDI TION IS A PRETREATMENT STEP FOR | NI TI ATI NG PRECI PI TATI ON,
CO- PRECI PI TATI ON, AND ADSCRPTI ON OF METALS, |.E., CONVERSI ON TO THE
SOLI D PHASE. HOWEVER, THE SOLIDS WLL AID IN THE REMOVAL OF | NFLUENT
SUSPENDED SOLI DS BY COAGULATI ON OF FI NE PARTI CLES ANDY OR ENMVESHVENT | N
THE HYDROUS METAL OXI DE FLOCS. THE PRETREATED FEED COMBI NES W TH THE
RECYCLE STREAM (2 TO 5 PERCENT SOLI DS) FROM THE MEMBRANE FI LTRATION UNI'T
AND | S SUBSEQUENTLY FI LTERED MECHANI CALLY. THE MEMBRANE FILTER IS IN A
SHELL AND TUBE CONFI GURATI ON W TH THE MEMBRANE ON THE | NSI DE OF THE
TUBES. THE PERMEATE PASSES THRQUGH THE TUBES PERPENDI CULAR TO THE MAI N
FLOW AT A LOW OPERATI NG PRESSURE. THE FLUX THROUGH THE FILTER IS H GH
RELATI VE TO OTHER MEMBRANE TECHNOLOG ES, E. G, REVERSE OSMOSI S AND
ULTRAFI LTRATI ON, BECAUSE OF THE LARCE PORE DI AMETER OF THE FILTER
FLUX RATES OF 200 TO 400 GALLONS PER SQUARE FOOT PER DAY (GAL/ FT/D) ARE
TYPI CAL FOR THE MEMBRANE. A FRACTION OF THE RECYCLE SLURRY | S BLED OFF
FOR SCLI DS REMOVAL THROUGH GRAVI TY SEPARATI ON AND MECHANI CAL DEWATERI NG
THE PERVEATE ( FLOW PASSI NG THROUGH THE FI LTER) |'S NEUTRALI ZED BY
ADDI TI ON OF SULFURI C ACI D PRI CR TO DI SCHARGE.

FOR THE SURFACE WATER IMIRA, I T | S ASSUMED FOR COSTI NG PURPOSES THAT A
MODULAR AND SKI D- MOUNTED UNI T WLL BE REQU RED, WTH AN ASSUMED QUTPUT
CAPACI TY OF 40 TO 80 GPM AND APPROXI MATELY 40 KI LOMTTS (KW OF PONER
THE UNI T WOULD CONTAI N THE FOLLON NG COVPONENTS:

* 2 1200- GALLON REACTI ON TANKS;

* 1 3000- GALLON CONCENTRATI ON TANK;

* 1 700- GPM RECI RCULATI ON PUWP

* 1 CLEANI NG SYSTEM AND

* 28 TUBULAR MEMBRANE FI LTRATI ON MODULES.

AUXI LI ARY TANKS AND PROCESS EQUI PMENT WOULD | NCLUDE:

* 2 250- GALLON CHEM CAL FEED TANKS;

* 1 1500- GALLON SQOLI DS SEDI MENTATI ON TANK;

* 1 10- CUBI G FEET PER DAY PLATE AND FRAME FI LTER PRESS FOR
SLUDGE DEWATERI NG AND

* 1 10, 000- GALLON FEED EQUALI ZATI ON TANK.

EFFECTI VENESS

CROSS- FLOW MEMBRANE FI LTRATI ON | S EFFECTI VE AT REMOVAL OF SUSPENDED
SOLIDS. THERE ARE NUMEROUS APPLI CATI ONS OF TH S TECHNOLOGY | N USE
THROUGHOUT THE UNI TED STATES. EFFLUENT SUSPENDED SCLI DS CONCENTRATI ONS
ARE LESS THAN 1 MJ L (TIEPEL AND SHORR, 1985). BECAUSE THE

RADI ONUCLI DES AND METALS ARE LARCELY ASSOCI ATED W TH THE SUSPENDED SCQLI D
FRACTI ON ( SEE SECTION 4.4.2.1), SIMPLE SUSPENDED SOLI DS REMOVAL | S

ANTI Cl PATED TO REMOVE GREATER THAN 99 PERCENT OF THESE CONSTI TUENTS.

TOXI A TY OF CONTAM NATED SURFACE WATERS | S THUS SI GNI FI CANTLY REDUCED | N
TERVS OF POTENTI AL FUTURE RADI ONUCLI DES AND METALS EXPOSURE, AND IT IS
LI KELY THAT THE ARARS WLL BE ACH EVED W TH THE PROPER CHEM CAL FEED.
TREATED WATER W LL BE MONI TORED TO ENSURE CONTAM NANTS ARE W THI N
REGULATCORY GUI DELI NES. CROSS- FLOW MEMBRANE FI LTRATI ON PROVI DES RELI ABLE
AND AUTQOVATED SURFACE WATER TREATMENT SERVI CE REQUI RING M NI VAL CPERATOR
| NTERVENTI ON.  WORKERS CAN BE EASILY TRAI NED ON THE SAFE OPERATI ON CF
THE UNIT AND HANDLI NG OF DEWATERED SQLIDS. THI'S, TOGETHER W TH HEALTH
AND SAFETY DESI GN CONSI DERATI ONS ( TRAI LER VENTI NG ALARM EMERGENCY
SHUTDOWN SYSTEMS, AUTOVATED CLEAN-| N- PLACE EQUI PMENT, ETC.) PROVI DES A



H GH DEGREE OF WORKER PROTECTI ON.  SLUDGES GENERATED BY THE CRCSS- FLOW
MEMBRANE FI LTRATI ON PROCESS W LL BE HANDLED ACCORDI NG TO THE RFP
STANDARD WASTE MANAGEMENT PROCEDURES AND PRQJECT- SPECI FI C SOPS.

| MPLEMENTABI LI TY

CROSS- FLOW MEMBRANE FI LTRATI ON AS DESCRI BED ABOVE HAS BEEN USED | N

I NDUSTRY AND MUNI CI PALI TI ES FOR WASTEWATER TREATMENT AND FOR GROUNDWATER
AND SURFACE WATER REMEDI ATI ON SI NCE 1979. THERE ARE HUNDREDS CF UNI TS

I N OPERATI ON TODAY DEMONSTRATI NG THAT CROSS- FLOW MEMBRANE FI LTRATION IS
A RELI ABLE PROCESS. THE H GH SCLI DS CONTENT OF THE RECYCLE FLOW PRODUCES
SCOUR ACTI ON ON THE MEMBRANE, M NI M ZI NG FOULI NG AND THUS THE CLEAN NG
FREQUENCY (1 HOUR EVERY 40 TO 80 HOURS OF CPERATIQN). THE MEMBRANE, AN
I NERT FLUCROCARBON MATERI AL, CAN BE CLEANED W TH STRONG OXI DANTS
(HYPCCHLORI TE) TO REMOVE BACTERI AL FI LMS, OR STRONG ACI DS OR BASES TO
REMOVE DEPCS|I TED METAL HYDROXI DES. THE MEMBRANE W LL NOT DEGRADE IN THE
PRESENCE OF THE DI LUTE CONCENTRATI ONS OF THE SOLVENTS I N THE SURFACE
WATER. THE EQUI PMENT REQUI RED TO CONSTRUCT A CRCSS- FLOW MEMBRANE

FI LTRATI ON SYSTEM | S STANDARD AND READI LY AVAI LABLE AND SPECI AL SKILLS
ARE NOT REQUI RED FOR | NSTALLATI ON.  OFF- SI TE PERM TTED DI SPCSAL

FACI LI TIES ARE AVAI LABLE FOR DI SPOSAL OF TREATMENT RESI DUALS.

THE DEMONSTRATED PERFORVANCE AND ANTI Cl PATED EFFECTI VENESS FOR

REMEDI ATI NG QU 2 SURFACE WATERS COLLECTED FROM SOUTH WALNUT CREEK BASI N
SHOULD RESULT IN A H GH DEGREE OF PUBLI C ACCEPTANCE OF CROSS- FLOW
MEMBRANE FI LTRATI ON.

COosTS

ASSUMED CAPI TAL AND OPERATI ONAL COSTS FOR THE CROSS- FLOW MEMBRANE

FI LTRATI ON SYSTEM ARE SHOMWN | N TABLE 4-7. NOTE THAT SI NCE THE ECONOM C
ANALYSI S OF THE TREATMENT ALTERNATIVES | S A COVPARATI VE ONE, PRCCESS
STREAM MONI TORI NG AND ANALYSI S COSTS ARE NOT | NCLUDED I N THE COST

ESTI MATE FOR CROSS- FLOW MEMBRANE FI LTRATI ON OR OTHER TREATMENT UNI TS
EXAM NED I N TH' S SECTI ON SI NCE THESE COSTS ARE COMWON TO ALL TREATMENT
UNITS. I N CALCULATI NG SLUDGE DI SPOSAL COSTS, VALUES FOR | NFLUENT
SUSPENDED SOLI DS CONCENTRATI ON (350 PPM) AND AVERAGE ANNUAL  YEAR- ROUND
I NFLUENT FLOW (20 GPM WERE ESTI MATED. THE | NFLUENT SUSPENDED SOLI DS
CONCENTRATI ON 1S BASED ON A FLOW WEI GHTED AVERACGE CONCENTRATI ON
CALCULATI ON SI M LAR TO THAT USED FOR CALCULATI NG THE | NFLUENT

CONTAM NANT CONCENTRATIONS | N TABLE 4-1. THE SUSPENDED SCOLI DS
CONCENTRATI ON DATA USED I N THE COVWPUTATI ON WAS OBTAI NED FROM THE 1987,
1988 AND 1989 FI ELD | NVESTI GATI ONS. THE AVERACGE YEAR- ROUND | NFLUENT
FLOWCF 20 GPM | S ESTI MATED IN SECTION 4.3.1.1. A CRCSS- FLOW MEMBRANE
FI LTRATI ON SYSTEM CAN BE | NSTALLED FCR $486, 500, W TH ANNUAL OPERATI ON
AND MAI NTENANCE COSTS COF $249, 000 PER YEAR. ASSUM NG A 10 PERCENT

| NTEREST RATE AND A 30- YEAR OPERATI NG LI FE, THE PRESENT WORTH OF THE
SYSTEM | S $2, 833, 500.

4.4.1.2 GRANULAR MEDI A FI LTRATI ON
DESCRI PTI ON

THE CONTI NUOUS BACKWASH, CONTI NUCUS UPFLOW SAND FI LTER WAS | NTRODUCED TO
THE UNI TED STATES I N 1979 (HETZER, 1987). AS SHOM IN Fl GURE 4-6,
PCLYMER | S | NJECTED | NTO THE SURFACE WATER, FOLLOAED BY RAPID M XING I N
AN I N-LI NE STATIC M XER WATER RI SES THROUGH THE BED WHERE

FLOCCULATI QN, COAGULATI ON AND FLOC REMOVAL OCCUR. CLEAN WATER OVERFLOWS
A VEIR AT THE TOP OF THE SAND BED. AS THE WATER RI SES, SAND MOVES
DOMMWARD THROUGH THE BED COUNTERCURRENT TO TH S FLOW COF WATER.  THI' S
DOMMARD MOTI ON | S | NDUCED BY AN AIR LI FT SYSTEM I N THE CENTER CF THE
BED (CENTRALI ZED PIPE WTH Al R | NJECTI ON AT THE BASE) THAT DRAWS THE
SAND UPWARD. TURBULENT FLOW IS CREATED IN TH S AIR LI FT, SCOURI NG THE



DI RT FROM THE SAND. THE DI RT/ SAND SLURRY SPI LLS OVER AT THE TOP OF THE
AIRLI FT | NTO A COVPARTMENT W TH A PERFORATED BOTTOM AND OVERFLOW VEI R
THE RAPI DLY SETTLI NG SAND SEPARATES FROM THE DI RT IN THI S COVPARTMENT,
AND THE CLEAN SAND IS RETURNED TO THE TOP OF THE SAND BED. THE DI RTY
WATER EXI TI NG THE FI LTER WOULD BE DI RECTED TO A SEDI MENTATI ON TANK, AND
THE OVERFLOW FROM THI' S TANK SENT BACK TO THE FILTER  THE SCLI DS FROM
TH S TANK WLL REQUI RE DEWATERI NG AND DI SPOSAL WASTE NMANAGEMENT

OPERATI NG PROCEDURES.  CONTI NUOUS UPFLOW SAND FI LTERS ARE TYPI CALLY

DES|I GNED BASED ON A HYDRAULI C LOADI NG OF 4-5 GPM SQUARE FEET. FOR THE
SURFACE WATER | M | RA, A PACKAGED Fl BERGLASS UNIT W TH FI LTRATI ON AREA OF
12 SQUARE FEET, A DI AVETER OF 4 FEET, A HEIGHT OF 12 FEET WTH A SAND
BED DEPTH OF 40 I NCHES (3.3 TONS OF SAND), AND REQU RING 0.5 TO 1.5
STANDARD CUBI C FEET PER M NUTE (SCFM OF AIR AT 15 TO 25 POUNDS PER
SQUARE I NCH (PSI') WOULD BE APPLI CABLE. A 10, 000- GALLON SETTLI NG TANK AS
VELL AS A SLUDGE CONDI TI ONI NG AND DEWATERI NG SYSTEM W LL ALSO BE REQUI RED.

EFFECTI VENESS

GRANULAR MEDI A FI LTRATI ON W TH POLYMER ADDI TI ON | S AS EFFECTI VE AT
REMOVAL OF SUSPENDED SOLI DS AS CONVENTI ONAL FLOCCULATI OV COAGULATI ON AND
RAPI D SAND FI LTRATION. PLUTONIUM AMERI UM METALS AND, TO A LESSER
EXTENT, URANIUM WLL BE LARGELY REMOVED IN TH'S UNI T BECAUSE PLUTONI UM
AND AVERI Cl UM EXI ST PREDOM NANTLY AS COLLQO DS | N NATURAL WATERS
(ORLANDI NI, 1990). THE UNI T OPERATION EQUI PMENT IS SI MPLE | N DESI G\,
OFFERS OPERATI ONAL RELI ABILITY, AND REQUI RES NO SPECI AL SKILLS FOR

| NSTALLATI ON.  WORKERS CAN BE EASILY TRAI NED ON THE SAFE OPERATI ON CF
THE UNIT AND HANDLI NG OF DEWATERED SQLIDS. TH'S, TOGETHER W TH HEALTH
AND SAFETY DESI GN CONSI DERATI ONS, PROVI DES A HI GH DEGREE OF WORKER
PROTECTI ON. THE EFFLUENT FROM THI S SYSTEM W LL BE SU TABLE FOR
SUBSEQUENT DOMSTREAM TREATMENT FOR DI SSCLVED RADI ONUCLI DE, METALS AND
ORGANI CS REMOVAL.

| MPLEMENTABI LI TY

GRANULAR MEDI A FI LTRATI ON W TH POLYMER ADDI TION IS A DEMONSTRATED
TECHNOLOGY W TH REGARD TO SUSPENDED SCOLI DS REMOVAL.  CONTI NUQUS UPFLOW
SAND FI LTERS ARE PARTI CULARLY SU TABLE FOR SMALL WATER TREATMENT PLANTS
VWHERE OPERATI NG PERSONNEL ARE LIM TED. THEY OPERATE CONTI NUALLY W THOUT
THE NEED TO BE SHUT DOM FOR BACKWASHI NG BECAUSE THEY ARE SELF- CLEANI NG
AND HAVE NO MOVI NG PARTS.  THE UNI'T COPERATI ON EQUI PMENT REQUI RED (I . E.,
CONTI NUOUS UPFLOW FI LTER, | N-LINE STATIC M XERS, FILTER PRESS, ETC.) ARE
STANDARD AND READI LY AVAI LABLE. THE UPFLOW FI LTER W TH CONTI NUQUS
BACKWASH | S AVAI LABLE AS A COVPLETE UNIT AND A M NI MAL AMOUNT COF
STRUCTURAL MOUNTI NG AND PI PI NG | S REQUI RED TO PLACE | T | NTO SERVI CE.

OFF- SI TE PERM TTED DI SPCSAL FACI LI TI ES ARE AVAI LABLE FOR DI SPCSAL OF
TREATMENT RESI DUALS. THE DEMONSTRATED PERFORVANCE AND ANTI Cl PATED
EFFECTI VENESS AND RELI ABI LI TY OF GRANULAR MEDI A FI LTRATI ON SHOULD RESULT
I N ACCEPTANCE OF THE TECHNOLOGY BY THE PUBLI C.

COsTS

RELATI VE TO CONVENTI ONAL SUSPENDED SCLI DS REMOVAL, GRANULAR MEDI A

FI LTRATI ON W TH POLYMER ADDI TION | S COST EFFECTI VE I N TERVS CF BOTH
CAPI TAL AND OPERATI NG EXPENSES. ASSUVED CAPI TAL AND CPERATI ONAL COSTS
FOR THE CONTI NUOUS UPFLOW SAND FI LTER AND APPURTENANCES ARE SHOM | N
TABLE 4-8. THE SYSTEM CAN BE | NSTALLED FOR $167, 100, W TH ANNUAL
OPERATI ON AND MAI NTENANCE COSTS OF $82, 700 PER YEAR.  ASSUM NG A 10
PERCENT | NTEREST RATE AND 30- YEAR CPERATI NG LI FE, THE PRESENT WORTH CF
THE SYSTEM | S $946, 700.

4.4.2.1 CROSS- FLOW MEMBRANE FI LTRATI ON



DESCRI PTI ON

THE CROSS- FLON MEMBRANE FI LTRATI ON SYSTEM ( AS APPLI ED TO SUSPENDED
SCOLI DS REMOVAL) WAS PREVI QUSLY DI SCUSSED I N SECTION 4.4.1.1. INTHS
SECTI ON THE CHEM STRY AND REMOVAL MECHANI SMS FCOR RADI ONUCLI DES AND
METALS, AS APPLI ED TO CROSS- FLOW MEMBRANE FI LTRATI ON, ARE DI SCUSSED.

THERE ARE FI VE OXI DATI ON STATES OF PLUTONI UM (PU) | N AQUEOUS SOLUTI ONS:
PUITT), PUIV), PUV), PUVI), AND PUMI1). HONEVER UNDER THE

OXI DI ZI NG AND NEAR- NEUTRAL CONDI TI ONS EXPECTED | N THE SURFACE WATER THE
PU(1V) OXI DATI ON STATE | S THE MOST STABLE (CLEVELAND, 1979). PU(IV) IS
PRACTI CALLY | NSOLUBLE UNDER THESE CONDI TI ONS BECAUSE | T READI LY
HYDROLYZES TO FORM PU(OH) 4(S) AND, UPON LOSS OF WATER, TO PRODUCE THE
THERVODYNAM CALLY STABLE PU2(S). THI'S SOLID PHASE IS A COLLO DAL
POLYMER OF NEUTRAL OR PCS| TI VE CHARGE. | NCREASI NG PH TENDS TO REDUCE THE
CHARGE DENSI TY OF THE POLYMER, AND AT PHS ABOVE 9 | T |'S PRESUMED THAT
THE COLLO D BECOVES NEGATI VELY CHARGED. THI S REDUCTI ON | N CHARGE
DENSI TY AND EVENTUAL CONVERSI ON TO AN ANl ONI C FORM AT PHS ABOVE 9
DECREASES | TS ADSORPTI ON AFFI NI TY FOR SO LS AND THUS | NCREASES | TS

MOBI LI TY I N THE SO L/ WATER ENVI RONVENT. | N SCLUTI ON, PU(V) AND PU(MI)
COEXI ST AS | ONS WTH THE PU(1V) POLYMER AT A PH OF 8, THE DOM NANT

| ONIC FORM OF PLUTONI UM MAY BE PUORCCBOH OCCURRI NG AT A CONCENTRATI ON
OF APPROXI MATELY (10-12)M (1.5 X (10-5) PCI/L). HOAEVER THE SCOLUBI LI TY
OF PLUTONI UM CAN BE | NCREASED THROUGH COMPLEXATI ON W TH HUM C AQ DS.

AVERI Cl UM (AM) HAS ONE OXI DATI ON STATE | N AQUEOUS SOLUTI ONS: AM (I111).
UNDER OXI DI ZI NG AND NEAR- NEUTRAL CONDI TI ONS EXPECTED | N SURFACE WATER
AM (111) STRONGLY COVPLEXES W TH COLLO DAL MATERI AL AND SHOULD EXI ST I N
THE PARTI CULATE FRACTI ON ( ORLANDI NI, 1990) .

THERE ARE FOUR OXI DATI ON STATES OF URANI UM | N AQUEOUS SCLUTI ONS: U(111),
WIV), UV), AND UVI) (SORG 1987). U(I11) AND (V) ARE UNSTABLE, AND
WWVI) |'S THE THERMODYNAM CALLY PREDI CTED OXI DATI ON STATE OF URANI UM
UNDER OXI DI ZI NG CONDI TIONS.  U(M) PREDOM NANTLY EXI STS AS THE URANYL
ON (UOR2(2+)). THE URANYL | ON READI LY COMPLEXES W TH THE COMVON AN ONS
CHLORI DE, SULFATE, N TRATE, AND CARBONATE. | N WATER W TH CARBONATE
ALKALI NITY AND A PH RANGE OF 7-10, THE DOM NANT SCLUBLE SPECI ES OF U(M)
ARE UO2(COB) 2(2-) AND UR(COB)3(4-). AT PH EXCEEDI NG 9.5, THE URANI UM
HYDROXI DE COMPLEX (UQR) 3( OH) (5+) BECOVES PREDOM NANT.  UNLI KE PLUTONI UM
URANI UM |'S SI GNI FI CANTLY MORE SOLUBLE | N WATER

SOLUBLE PLUTONIUM AMERI G UM URANI UM AND METALS ARE REMOVED FROM

SOLUTI ON I N THE CRCSS- FLOW MEVMBRANE FI LTRATI ON PROCESS BY ADSCRPTI ON ON
A FERRI C HYDROXI DE FLOC. THE MOST EFFECTI VE REMOVAL CF URANI UM BY
CONVENTI ONAL COAGULATI ON USI NG | RON SALTS IS AT A PH GREATER THAN 9. 5.
TH S | S PRESUVED TO BE DUE TO THE PREDOM NANCE OF THE POSI Tl VELY CHARGED
URANI UM HYDROXI DE | ON | N THE PRESENCE OF THE NEGATI VELY CHARGED FERRI C
HYDROXI DE (SORG, 1987). BECAUSE THE PREDOM NANT FORM OF PLUTONI UM AND
MOST METALS | N THE SURFACE WATER | S PARTI CULATE, THE CRCSS- FLOW MEMBRANE
FI LTRATI ON PROCESS W LL REMOVE TH S RADI ONUCLI DE FROM THE | NFLUENT
THROUGH ADSORPTI ON TO, AND ENMESHMENT | N, THE FERRI C HYDROXI DE.

FERRI C SULFATE (FE2(SO4)3) |'S THE | RON SALT OF CHO CE FOR | NTRODUC NG
FERRI C | RON TO THE | NFLUENT STREAM BECAUSE OF THE HYDROLYSI'S OF FERRIC
|RON, THE PH DROPS TO 2 OR 3, WH CH FACI LI TATES DI SSOLUTI ON OF THE | RON
SALT. THE FERRI C SULFATE |'S AUTOVATI CALLY FED I N DRY FORM TO THE

I NFLUENT | N REACTI ON TANK NO 1 (SEE FIGURE 4-5). THE FERRIC | ON WLL
RAPI DLY HYDROLYZE AT HI GH PH (9 TO 11) TO FORM FERRI C HYDROX| DE

FE(OH) 3(S). HYDRATED LI ME (CA(CH)2) |'S AUTOVATI CALLY ADDED | N REACTI ON
TANK NO. 2, AND |'S USED TO RAI SE THE PH, WH CH ALSO | MPROVES THE
COVPRESSI Bl LI TY OF THE FERRI C HYDROXI DE SLUDGE. | N SURFACE WATER
TREATMENT APPLI CATI ONS, | RON AND LI ME CONSUVPTI ON |'S TYPI CALLY 0.3 LBS
AND 1 LB, RESPECTIVELY, PER 1,000 GALLONS OF | NFLUENT. THESE ESTI MATES



WLL BE MADE MORE EXACT BASED ON THE BENCH AND FI ELD- SCALE TREATABI LI TY
STUDI ES DESCRI BED I N SECTION 6. AN ADJUSTMENT WTH A PH CONTROLLER W LL
BE REQUI RED PRI OR TO DI SCHARCE COF THE PERVEATE TO MAI NTAI N THE EFFLUENT
IN A PH RANGE OF 6 TO 9.

EFFECTI VENESS

ALTHOUGH LI M TED, THERE |I'S DATA DEMONSTRATI NG THE REMOVAL OF PLUTONI UM
FROM WATER USI NG CROSS- FLOW MEMBRANE FI LTRATI ON.  THE ONLY DATA

AVAI LABLE | S FROM A STUDY PERFORVED AT THE RFP USI NG A SVALL- SCALE,
CROSS- FLOW MEMBRANE FI LTRATION UNI T (LESS THAN 1 GPM) TREATI NG

PLUTONI UM AND URANI UM CONTAM NATED LAUNDRY WASTEWATER.  RESULTS ARE
SHOWN BELOW

CONCENTRATI ON (PCl / L)

PARAMETER I NFLUENT  EFFLUENT
GROSS ALPHA 2,480 5.3
GROSS BETA 3,933 8.9
TOTAL URANI UM 1, 238 2.25
PLUTONI UM 63. 4 0. 25

THE PLUTONI UM REMOVAL EFFI CI ENCY | NDI CATED BY THESE TEST RESULTS IS
GREATER THAN 99 PERCENT. OTHER DATA FROM PREVI QUS TEST RUNS ON LAUNDRY
WASTE WATER | NDI CATED EFFLUENT PLUTCONI UM CONCENTRATI ONS LESS THAN THE
DETECTION LIMT (0.1 PCI/L). CONSIDER NG THE COWPLEXI NG AGENTS PRESENT

I N LAUNDRY WATER, | T IS PCSSI BLE THAT THE CROSS- FLOW MEMBRANE FI LTRATI ON
PROCESS CAN MEET THE ARAR FOR PLUTONIUM OF 0.05 PCl/L. USING THE
PERCENT PLUTONI UM REMOVAL FOR THE ABOVE REPORTED TEST AND THE EXPECTED

I NFLUENT CONCENTRATI ON OF PLUTONI UM TO THE TREATMENT FACI LI TY, THE ARAR
WLL BE ACH EVED BASED ON THECORETI CAL CALCULATI ONS.

DATA DEMONSTRATI NG REMOVAL OF AMERI CI UM FROM NATURAL WATERS |'S NOT

AVAI LABLE AT THE TIME OF THS WRITING HOAEVER, AMERI CI UM S STRONG
AFFI NI TY FOR PARTI CULATES | N NATURAL WATERS SUGGESTS THAT AMERI CI UM
SHOULD BE REMOVED FROM SOQUTH WALNUT CREEK BASI N SURFACE WATERS BY
CROSS- FLOW MEVMBRANE FI LTRATI ON VI A THE SUSPENDED SCLI DS REMOVAL

MECHANI SM5.  TH S OBSERVATI ON | S SUPPCRTED BY EXAM NATI ON OF THE

DI SSCLVED AND TOTAL ANMERI Cl UM CONCENTRATI ONS DETECTED | N SOUTH WALNUT
CREEK BASI N SURFACE WATER SAMPLES ( APPENDI X B). EXAM NATI ON OF THESE
DATA REVEALS THAT THERE WERE NO | NSTANCES WHERE DI SSCLVED AMERI CI UM
CONCENTRATI ONS EXCEEDED THE ARAR.  TOTAL AMERI CI UM CONCENTRATIONS (1. E.,
DI SSOLVED PLUS PARTI CULATE), HONEVER, EXCEEDED THE ARAR ON SEVERAL OCCASI ONS.

BECAUSE CF I TS UBIQUITY I N WATER SUPPLI ES, THERE | S CONSI DERABLY MORE

I NFORVATI ON ON THE REMOVAL OF URANI UM DURI NG WATER TREATMENT.  URANI UM
REMOVAL EFFI CI ENCI ES HAVE BEEN REPORTED FOR CONVENTI ONAL

COAGULATI OV FI LTRATI ON WATER TREATMENT, AND DATA EXI ST FOR CRCSS- FLOW
MEMBRANE FI LTRATI ON USED AT THE RFP AND AT URANI UM M LL TAI LI NGS

REMEDI AL ACTI ON (UMIRA) SITES. THE UMIRA PRQJECT |'S A DOE- SPONSORED
PROGRAM TO CLEAN UP LOW LEVEL RADI QACTI VE URANI UM M LL TAI LI NGS AND
ASSCClI ATED CONTAM NATED SURFACE WATER RUNOFF | N ELEVEN WESTERN STATES
AND PENNSYLVANI A, W TH REGARD TO CONVENTI ONAL WATER TREATMENT, USI NG A
DCSE OF 10 M3 L OF FERRI C SULFATE AS A COAGULANT WTH A PH OF 10, 80
PERCENT REMOVAL OF URANI UM HAS BEEN REPORTED (SORG 1987). USE OF
FERROUS SULFATE AT DOSES BETWEEN 20 TO 25 M& L AND AT THE SAME PH
RESULTED | N REMOVALS AS HI GH AS 92 TO 93 PERCENT. FOR CRCSS- FLOW
MEMBRANE FI LTRATI ON, THE ABOVE- REPORTED TEST AT THE RFP | NDI CATES

ACHI EVI NG GREATER THAN 99 PERCENT REMOVAL AND MEETI NG THE ARAR FCR
URANI UM (10 PCI/L). AT THE CANONSBURG UMIRA SI TE, WATER CONTAI NI NG
4,400 PCl/L OF TOTAL URANI UM WAS TREATED TO ACHI EVE A TOTAL URANI UM
CONCENTRATI ON OF LESS THAN 1 PCl/L. ALTHOUGH SPECI FI C DATA | S

UNAVAI LABLE, THE CROSS- FLOW MEVMBRANE FI LTRATI ON UNI T OPERATI NG AT THE



DURANGO UMIRA SI TE | S ACHI EVI NG EFFLUENT URANI UM CONCENTRATI ONS BELOW
THE COLORADO | N- STREAM STANDARDS FOR THAT AREA.

I T WOULD APPEAR THAT CROSS- FLOW MEMBRANE FI LTRATI ON SHOULD BE EFFECTI VE
FOR REMOVAL OF PLUTONI UM AMERI C UM AND URANI UM AS VEELL AS OTHER METALS
FROM SQUTH WALNUT CREEK BASI N SURFACE WATER. ARARS SHOULD BE ACHI EVED
FOR PLUTONI UM  AMERI Cl UM AND URANI UM ALTHOUGH THERE | S LESS DATA AND
CORRESPONDI NGLY LESS CERTAI NTY ON THE PERFORVANCE OF THE SYSTEM FOR
PLUTONI UM AND AVERI Cl UM REMOVAL. ARARS FOR GROSS ALPHA AND GROSS BETA
SHOULD ALSO BE ACHI EVED. THE GROSS ALPHA IS LARGELY FROM URANI UM AND
PARTI CULATE FORVS OF PLUTONI UM AND AMERI G UM AND MOST OF THE GRCSS BETA
ARI SES FROM URANI UM 238 DAUGHTERS, E. G, THORI UM 243 AND PROTACTI Nl UM
234. THE THORI UM AND PROTACTI Nl UM PREDOM NANTLY EXI ST I N THE

PARTI CULATE FRACTI ON AND SHOULD BE REMOVED BY CROSS- FLOW MEMBRANE

FI LTRATI ON VI A ADSORPTI ON ON | RON HYDROXI DE. ALTHOUGH CESI UM 137,
POTASSI UM 40, LEAD 210, AND STRONTI UM 90 (WH CH ARE MORE SOLUBLE) ALSO
CONTRI BUTE TO GROSS BETA ACTIVITY, THE SUCCESS OF THE CURRENT FI LTRATI ON
OPERATI ON TO LONER THE GRCSS BETA CONCENTRATI ON AT POND B-5 WOULD

I NDI CATE THAT THEY ARE NOT SI GNI FI CANT CONTRI BUTORS TO THE GROSS BETA
ACTIVITY I N SOUTH WALNUT CREEK. REMOVAL OF THE RADI ONUCLI DES SHOULD
EFFECTI VELY REDUCE THE POTENTI AL THREAT TO THE PUBLI C HEALTH AND THE
ENVI RONMENT.  THE ARAR FOR TDS MAY NOT BE ACH EVED W TH CRCSS- FLOW
MEMBRANE FI LTRATI ON AS A RESULT OF THE ADDI TI ON OF FERRI C SULFATE AND
LI ME TO THE PROCESS | NFLUENT.

THE ARAR FOR TDS 1S NOT A PUBLI C HEALTH BASED STANDARD, RATHER, IT IS A
SECONDARY DRI NKI NG WATER STANDARD SET FOR AESTHETI C REASONS. THE BENCH
AND Fl ELD- SCALE TREATABI LI TY STUDIES WLL PROVI DE TDS CONCENTRATI ON DATA
OF TREATED EFFLUENT.

| MPLEMENTABI LI TY

SEE SECTION 4.4.1.1 FOR A DI SCUSSI ON OF THE | MPLEMENTABI LI TY OF THE
CROSS- FLOW MEMBRANE FI LTRATI ON PROCESS.

COosTS

SEE SECTION 4.4.1.1 (TABLE 4-6) FOR A PRESENTATI ON OF THE ASSUMED
CAPI TAL AND OPERATI NG AND MAI NTENANCE COSTS OF THE CROSS- FLOW MEMBRANE
FI LTRATI ON PROCESS.

4.4.2.2 | ON EXCHANGE
DESCRI PTI ON

THE | ON EXCHANGE TREATMENT SYSTEM FOR THE REMOVAL OF RADI ONUCLI DES
OONSI STS OF A STRONG BASE ANI ON EXCHANGER FOLLOWED BY A WEAK ACI D CATI ON
EXCHANGER (FI GURE 4-7). THESE EXCHANGERS ARE DESI GNED FOR THE REMOVAL OF
URANI UM AND PLUTONI UM AVERI I UM RESPECTI VELY. BOTH | ON EXCHANGERS HAVE
BEEN DESI GNED CONSERVATI VELY USI NG A HYDRAULI C LOADI NG LESS THAN 5

GPM SQUARE FEET AND A BED CAPACI TY LESS THAN 2 GPM CUBIC FEET. TH'S
TRANSLATES TO A 4- FOOT DI AVETER COLUW W TH A RESI N BED DEPTH OF 3 FEET.
THE COLUWN WLL | NCLUDE 100 PERCENT FREEBQARD. TH'S FREEBOARD IS
NECESSARY FOR RESI N EXPANSI ON DURI NG REGENERATI ON OR FOR BACKWASHI NG | F
REQUI RED.

THE STRONG BASE ANI ON EXCHANGER W LL CONTAIN 37.5 CUBI C FEET OF RCHM AND
HAAS | RA-402 RESI N OR EQU VALENT IN THE CHLORI DE FORM  REGENERATI ON
WLL NOT BE REQUI RED BECAUSE OF THE H GH AFFINITY AND CAPACI TY OF THE
RESIN FOR URANIUM  THE EXPECTED LIFE OF THE UNIT | S GREATER THAN 30
YEARS AT THE EXPECTED | NFLUENT URANI UM CONCENTRATI ON.  ALTHOUGH OTHER
ANI ONS WLL BE ADSCRBED TO THE RESI N, THE PREFERENTI AL ADSCRPTI ON OF
URANI UM OVER OTHER ANI ONS | N SOLUTI ON W LL, OVER TIME, DI SPLACE THESE



ANIONS.  THE SPENT RESIN WLL ULTI MATELY REQUI RE SCLI DI FI CATI ON AND
DI SPOSAL AT THE NEVADA TEST SI TE.

THE CATI ON EXCHANGER W LL CONTAIN 37.5 CUBI C FEET OF RCHM AND HAAS

I RG-50 WEAK ACI D CATI ON EXCHANCE RESIN OR EQUI VALENT I N THE SCDI UM FORM
TH'S RESIN HAS A HHGH AFFINI TY FOR H G4 MOLECULAR VEI GHT METALS, E G,
MERCURY, CCPPER, LEAD, AND ZI NC. PUBLI SHED | NFORMATI ON ON THE REMOVAL
OF PLUTONI UM AND AMERI CI UM FROM NATURAL WATERS BY | ON EXCHANGE HAS NOT
BEEN FOQUND. A CATI ON EXCHANCE RESIN WTH A H GH AFFINI TY FOR HEAVY
METALS IS MOST LI KELY TO REMOVE PLUTONI UM AND AMERI Cl UM BECAUSE THESE
CONSTI TUENTS W LL PREDOM NANTLY EXI ST AS COLLA DS CARRYI NG A PGCsI Tl VE
CHARGE. THE PERFORVANCE CF | ON EXCHANGE FOR THE REMOVAL OF PLUTONI UM
AND AVERICI UM | S UNKNOWN, HOWEVER, | T IS NOTED THAT MOST OF THE
PLUTONI UM AND AVERI Cl UM SHOULD BE REMOVED DURI NG UPSTREAM SUSPENDED
SOLI DS REMOVAL. THERE |'S | NSUFFI Cl ENT | NFORVATI ON TO DETERM NE THE
FREQUENCY AT WH CH THE RESIN WLL REQU RE REGENERATION. I T IS ASSUVED
THAT, LIKE THE ANI ON EXCHANGER, THE CATI ON EXCHANGER W LL NOT REQUI RE
REGENERATI ON OVER THE LI FE OF THE I M| RA

EFFECTI VENESS

| ON EXCHANGE HAS BEEN PROVEN TO REMOVE HEAVY METALS AND URANI UM FROM
WATER TO MEET THE ARARS, WHEREAS PLUTONI UM AND AMERI CI UM REMOVAL USI NG
TH' S TECHNOLOGY |'S UNPROVEN. | ON EXCHANGE HAS BEEN USED TO REMOVE
URANI UM FROM M NE WATER FOR MANY YEARS AND HAS BEEN STUDI ED EXTENSI VELY
BY EPA FOR THE REMOVAL OF URANI UM FROM DRI NKI NG WATER (SORG, 1987). | ON
EXCHANGE |'S COWONLY USED FOR THE REMOVAL OF PLUTONI UM FROM STRONG ACI D
SOLUTI ONS, BUT NO | NFORVATI ON EXI STS ON THE USE OF | ON EXCHANGE FOR THE
REMOVAL OF PLUTONI UM (OR AVERI CI UM PRESENT | N NATURAL WATERS. THE
ABSENCE OF PLUTONI UM AND AMERI CI UM REMOVAL EFFI CI ENCI ES IN | ON EXCHANGE
DCES NOT ALLOW CONCLUSI ONS TO BE DRAWN W TH REGARD TO | TS EFFECTI VENESS
I'N REDUCI NG THE TOXI G TY OF | NFLUENT SOQUTH WALNUT CREEK BASI N SURFACE
WATERS, AND THUS, PROTECTI ON CF HUVAN HEALTH AND THE ENVI RONVENT AND
PUBLI C HEALTH.

AN | ON EXCHANGE SYSTEM I S FOR THE MOST PART A SELF- CONTAI NED AND
AUTOVATED OPERATI ON.  WORKERS MAY BE EASI LY TRAI NED ON THE SAFE

OPERATI ON OF THE SYSTEM  THERE | S UNCERTAI NTY AS TO WHETHER THE CATI ON
EXCHANGER (1. E., PLUTONI UM AND AMERI CI UM REMOVAL) W LL REQUI RE

RECENERATI ON.  TH' S LENDS UNCERTAI NTY AS TO THE VOLUVE OF TREATMENT

RESI DUALS THAT W LL BE GENERATED AS WELL AS THE DEGREE OF WORKER
EXPOSURE | N HANDLI NG THE RECGENERATI ON WASTES. THE ANI ON EXCHANGER W LL
NOT REQUI RE REGENERATI ON, AS DI SCUSSED EARLI ER, AS THE URAN UM CARBONATE
COWPLEX W LL PREFERENTI ALLY DI SPLACE MAJOR | ONS THAT WLL I NI TIALLY LOAD
ONTO THE RESI N.

| MPLEMENTABI LI TY

| ON EXCHANGE | S A VEELL ESTABLI SHED TECHNOLOGY THAT HAS DEMONSTRATED
LONG TERM RELI ABI LI TY AND PERFORVANCE | N WATER TREATMENT AND AFTER
APPLI CATI ONS.  THE VESSELS, PIPI NG AND PUVWPS REQUI RED TO CONSTRUCT A
SYSTEM ARE COMMERCI ALLY AVAI LABLE, OFF-THE- SHELF | TEM5. THE ANI ON AND
CATI ON EXCHANCGE RESI NS, HOWNEVER, ARE SPECI FI C TO EACH APPLI CATI ON AND,
AS SUGGESTED ABOVE, EFFECTI VE RESINS FOR PLUTONI UM AND AMERI CI UM REMOVAL
FROM SURFACE WATERS NMAY NOT BE READILY AVAI LABLE. | F THE WEAK ACID
CATI ON EXCHANGER REQUI RES RECGENERATI ON (I . E., PLUTONI UM AND AVERI CI UM
REMOVAL), AN ACI D REGENERATI ON SYSTEM WOULD BE REQUI RED, AND THE
WASTEWATER FROM REGENERATI ON WOULD REQUI RE STORAGE AND TREATMENT AT THE
BUI LDI NG 374 PROCESS WASTE TREATMENT SYSTEM ( CHEM CAL

PRECI PI TATI ON FLASH EVAPCRATI ON). | F REGENERATI ON OF THE CATI ON
EXCHANGE RESI N | S NOT REQUI RED, OPERATI ON AND MAI NTENANCE REQUI REMENTS
FOR THE SYSTEM WLL BE LON EFFLUENT WOULD BE ROUTI NELY MONI TORED FOR
BREAKTHRQUGH OF THE RADI ONUCLI DES SHOM | N TABLE 4-1. THE REMOVAL COF



SUSPENDED SCLIDS I N A PRETREATMENT STEP IS REQUI RED TO PREVENT FOULI NG
OF THE RESI N.

AT TH S TI ME, THE DEGREE OF UNCERTAI NTY ASSCOCI ATED W TH PLUTONI UM AND
AMVERI CI UM REMOVAL SUGGESTS THE PUBLIC WLL NOT READI LY ACCEPT | ON
EXCHANGE AS A PREFERRED TREATMENT TECHNCOLOGY. DEMONSTRATI ON COF

TECHNI CAL FEASI Bl LI TY THROUGH TREATABI LI TY STUDY TESTI NG | S NECESSARY.

COosTS

ASSUMED CAPI TAL AND OPERATI ONAL COST FOR THE | ON EXCHANCE SYSTEM | S
SHOMWN I N TABLE 4-9. COSTS FOR PRETREATMENT CF THE | NFLUENT FOR REMOVAL
OF SUSPENDED SCLI DS ARE NOT CONSI DERED | N TABLE 4-9. THE SYSTEM CAN BE
| NSTALLED FOR $289, 900, W TH ANNUAL CPERATI ON AND MAI NTENANCE COSTS OF
$45, 400 PER YEAR  THE OPERATI ON AND MAI NTENANCE COST ASSUMES THAT
RECGENERATI ON OF THE WEAK ACI D CATI ON EXCHANGE RESIN WLL NOT BE

REQUI RED. AT AN | NTEREST RATE OF 10 PERCENT AND AN OPERATI NG LI FE CF 30
YEARS, THE PRESENT WORTH OF THE SYSTEM I S $717, 900.

4.4.3 ORGAN C CONTAM NANT REMOVAL
4.4.3.1 ACTI VATED CARBON ADSCRPTI ON
DESCRI PTI ON

WTH A GAC ADSORPTI ON SYSTEM THE SURFACE WATER W LL BE PUMPED THROUGH
TWO GAC COLUWNS | N SERI ES AND CPERATED | N DOANFLOW FI XED- BED MCDE
(FIGURE 4-8). A SECOND SET OF GAC COLUMNS W LL BE MAI NTAINED I N STOCK.
EACH CARBON COLUWN IS 60 I NCHES IN DI AMETER AND 87 | NCHES H GH, AND
CONTAI NS 2000 POUNDS OF CARBON. BASED ON A FLOW RATE CF 60 GPM THE
HYDRAULI C LOADI NG TO EACH COLUW W LL BE APPROXI MATELY 3 GPM FT. THE
EMPTY BED CONTACT Tl ME FOR EACH COLUMN W LL BE APPROXI MATELY 18 M NUTES.
TO COWPLETELY UTI LI ZE THE CARBON, CCLUWNS ARE ARRANGED I N SERI ES,

ALLON NG THE LEAD COLUWN TO BECOMVE FULLY EXHAUSTED BEFORE REGENERATI ON
WH LE THE SECOND (POLI SHING COLUWN ENSURES EFFLUENT QUALITY. PERIODIC
SAMPLES WLL BE TAKEN FROM THE EFFLUENT OF EACH UNIT, AND WHEN THE LEAD
UNI'T EFFLUENT EXCEEDS ARARS, THE LEAD CARBON COLUW W LL BE REMOVED, THE
PCLI SH NG (SECOND) COLUWN W LL BECOME THE LEAD COLUWN, AND A STOCK
CARBON UNIT WLL BE PUT IN SERVI CE AS THE PCLI SHING UNIT. THE CARBON
COLUW W TH THE EXHAUSTED CARBON W LL THEN BE SHI PPED TO AN OFF- SI TE
LOCATI ON FOR REGENERATI ON.

EFFECTI VENESS

GAC ADSORPTI ON SYSTEMS HAVE BEEN SHOAN TO REMOVE VOCS FROM CONTAM NATED
WATER TO LEVELS THAT COMPLY WTH THE ARARS. THE EPA ( FEDERAL REQ STER
VOL. 52, NO 130, PAGE 25698) HAS DES|I GNATED CARBON ADSORPTI ON A "BEST
AVAI LABLE TECHNOLOGY" FOR THE REMOVAL OF SEVEN SPECI FI C VOCS FROM

DRI NKI NG WATER WH CH | NCLUDES COMMON CHLCORI NATED SOLVENTS. TH S ASSUMES
THAT VI NYL CHLORI DE, METHYLENE CHLORI DE, AND ACETONE ARE NOT PRESENT AT
THE PROPOSED SOUTH WALNUT CREEK BASI N SURFACE WATER CCLLECTI ON LOCATI ONS
SI NCE THESE COVPQUNDS ARE NOT READI LY ADSORBED FROM SOLUTI ON USI NG

ACTI VATED CARBON. THE SURFACE WATER QUALI TY DATA PRESENTED I N APPENDI X
B | NDI CATES THAT THESE COVPOUNDS WERE DETECTED AT LEVELS ABOVE ARARS
ONLY AT STATIONS SW56, SW60 AND SW101. |IT IS PROPCSED, HOAEVER, THAT
SURFACE WATER FROM THESE STATI ONS BE COLLECTED AT THE DOANSTREAM STATI ON
SW61 WHERE VI NYL CHLORI DE, METHYLENE CHLORI DE AND ACETONE HAVE ALWAYS
BEEN ESTI MATED BELOW DETECTI ON LIM TS ANDY OR VEERE ALSO PRESENT | N THE
ASSCCl ATED LABORATCORY BLANKS. THE ABSENCE OF THESE VOCS AT SW61 MAY BE
DUE TO LABCRATORY ARTI FACT (I.E., NOT ACTUALLY PRESENT AT THE UPSTREAM
STATI ONS), DI LUTI ON, ANDY OR VOLATI LI ZATI ON.

THE PROBABI LI TY OF EQUI PMENT FAI LURE WLL BE MNIM ZED IN TH S SYSTEM



BECAUSE OF THE REDUNDANCY OF HAVI NG STANDBY LEAD AND POLI SHI NG

ADSCRPTI ON UNI TS | N PARALLEL TO THE CPERATI NG UNI TS, EACH OF WHI CH COULD
TREAT THE DESI GN FLOW  TWD ADDI TI ONAL STOCK UNI'TS ON SI TE ADD TO THE
SYSTEM RELI ABI LI TY. APPROPRI ATE SAFETY MEASURES REQUI RED WHEN MOVI NG
AND | NSTALLI NG LARGE EQUI PMENT WLL BE COVPLI ED W TH DURI NG

I NSTALLATI ON.  THE OPERATI ON AND MAI NTENANCE OF THE SYSTEM W LL BE BY
PERSONNEL WHO ARE TRAI NED | N THE HANDLI NG OF HAZARDOUS AND RADI QACTI VE
WASTES. WET ACTI VATED CARBON PREFERENTI ALLY REMOVES OXYCGEN FROM THE
AR THEREFORE, ANY Tl ME PERSONNEL ARE WORKI NG | N CONFI NED AREAS WHERE
OXYGEN MAY BE DEPLETED, APPRCPRI ATE SAMPLI NG AND WORK PROCEDURES FOR
POTENTI ALLY LOW OXYGEN SPACES WLL BE FOLLOWED, | NCLUDI NG ALL APPLI CABLE
FEDERAL AND STATE REQUI REMENTS.

THE CPERATORS OF THE GAC SYSTEM W LL NOT BE EXPCSED TO VOC- LADEN CARBON
BECAUSE THE USE OF THE CONTAI NERI ZED AND TRANSPORTABLE CARBON CONTACTCRS
ALLOANS REMOVAL AND REGENERATI OV REPLACEMENT OF THE EXHAUSTED CARBON AT A
REMOTE CARBON REACTI VATION SITE. CARBON WLL NOT BE HANDLED AT THE
SITE. TRANSPORTI NG THE ENTI RE EXHAUSTED CARBON COLUWN TO THE

RECGENERATI ON FACI LI TY ENSURES OPERATCORS ARE PROTECTED FROM THE CARBQN,
AND THE OPERATORS NEED ONLY FOLLOW ROUTI NE SAFETY PROCEDURES VWH CH ARE
APPRCPRI ATE TO HANDLI NG HEAVY EQUI PIVENT.

THE EXHAUSTED CARBON |'S GENERALLY REGENERATED THROUGH A THERVAL

TREATMENT PROCESS WHI CH STRI PS THE VOLATI LE ORGANI CS FROM THE CARBON

THE ORGANI CS ARE SUBSEQUENTLY DESTROYED VI A | NCI NERATI ON.  DURING THI S
RECGENERATI ON PROCESS, A SVALL QUANTITY OF ASH MAY BE GENERATED WH CH

REQUI RES DI SPCSAL AT A LANDFI LL. THUS, TH S PROCESS CAN BE CONSI DERED

AN ALTERNATI VE TO LAND DI SPOSAL SI NCE THE CARBON |'S CONTI NUCUSLY RECYCLED.

GAC ADSORPTI ON TREATMENT | N SEALED, FI XED- BED CONTRACTOR VESSELS DCES NOT
PRCDUCE ANY WASTE STREAVMB CR VAPCR EM SSI ONS.  THE SAFETY OF NEARBY
COVWLUNI TI ES SHOULD NOT BE ADVERSELY AFFECTED AND THE RI SK OF HARM TO THE
ENVI RONMVENT SHOULD NOT BE | NCREASED. TH' S TREATMENT PROCESS W LL

EFFECTI VELY REMOVE MANY OF THE TARGET ORGANI C CONTAM NANTS FROM THE
SURFACE WATER. TREATED WATER W LL BE MONI TORED AT THE EFFLUENT AND ALSO
AT AN | NTERVEDI ATE PO NT I N THE SYSTEM TO ENSURE CONTAM NANTS ARE BELOW
THE ARAR CONCENTRATI ONS BEFCORE BEI NG RELEASED TO SOUTH WALNUT CREEK

DURI NG | MPLEMENTATI ON OF THE PROCESS.

| MPLEMENTABI LI TY

GAC ADSCORPTION IS A PROVEN TECHNOLOGY FOR REDUCI NG MANY VOCS FROM WATER
TESTI NG PERFORVED BY CALGON ( ROCKWELL | NTERNATI ONAL, 1988B) DEMONSTRATED
THAT ACTI VATED CARBON CAN REMOVE VOCS TO MEET ARARS. A SECOND CARBON
UNI' T CONNECTED IN SERIES WTH THE LEAD UNIT WOULD SERVE AS A POLI SHI NG
UNIT AND WLL ENSURE REMOVAL OF THE VOCS TO THESE LEVELS. THE REMOVAL
OF SUSPENDED SCLIDS IN A PRETREATMENT STEP |'S REQUI RED TO PREVENT

FOULI NG OF THE CARBON. THE CARBON COLUMNS CAN BE EASI LY SH PPED AND
READI LY | NSTALLED. THE SYSTEM SHOULD BE READY TO OPERATE AT FULL

CAPACI TY AFTER I NI TI AL ADJUSTMENTS AND TEST RUNS. CARBON SERVI CES THAT
PROVI DE RENTAL AND REGENERATI ON OF CARBON COLUWNS ARE COVMMON AND CFFER
AN ALTERNATI VE TO A CAPI TAL PURCHASE. A HI GH DEGREE OF PUBLI C
ACCEPTANCE | S ANTI Cl PATED FOR GAC ADSORPTI ON BASED ON | TS BDAT

CLASSI FI CATI ON, AND THE M NI MAL GENERATI ON OF TREATMENT RESI DUALS.

THESE SERVI CES ARE READI LY AVAI LABLE AND COST EFFECTI VE FOR AN | NTERI M ACTI ON.

COsTS

I T I'S ESTI MATED THAT THE CARBON USAGE RATE WLL BE 0.6 POUNDS PER 1, 000
GALLONS OF SURFACE WATER, BASED ON BREAKTHROUGH CF 1,1-DCA. TH' S
ASSUMES THAT VI NYL CHLORI DE, METHYLENE CHLORI DE, AND ACETONE ARE NOT
PRESENT AT SW61. BASED ON A MAXI MUM FLOW RATE OF 60 GPM THE ANNUAL
CONSUWPTI ON OF CARBON W LL BE APPROXI MATELY 20, 000 POUNDS. THE COST OF



A 20, 000- POUNDS- PER- YEAR CARBON SERVI CE | S $50, 000. THI' S | NCLUDES THE
RENTAL AND REGENERATI ON OF 10 CARBON COLUWNS, EACH CONTAI NI NG 2, 000
POUNDS CF ACTI VATED CARBON. THE COST OF ROUND-TRIP SH PPING I S

ESTI MATED AT $3,000 PER COLUWN. | T IS ASSUMED THAT THE EXHAUSTED CARBON
COLUWS W LL BE SH PPED AS A MANI FESTED HAZARDOUS WASTE.

USI NG THE PRECEDI NG | NFORVATI ON, THE ASSUMED CAPI TAL COST FOR | NSTALLI NG
A CARBON ADSORPTI ON SYSTEM IS $70, 600, AND THE ASSUMED ANNUAL OPERATI NG
COST |'S $170,300 AS SHOM | N TABLE 4-10. COSTS FOR PRETREATMENT OF THE
I NFLUENT FOR REMOVAL OF SUSPENDED SCLI DS ARE NOT CONSI DERED I N TABLE
4-10. TOTAL COST (PRESENT WORTH) OF THE GAC ADSORPTI ON SYSTEM BASED ON
10 PERCENT SI MPLE | NTEREST, A 30- YEAR DURATI ON OF OPERATI ON, AND NO
SALVAGE VALUE, |S ESTI MATED TO BE APPROXI MATELY $1, 676, 000.

4.4.3.2 ULTRAVI OLET (UV) PEROXI DE OXI DATI ON
DESCRI PTI ON

THE UV/ PEROXI DE TREATMENT UNI T, AS DESI GNED BY ONE MANUFACTURER,

CONSI STS OF AN 360- GALLON, STAI NLESS- STEEL OXI DATI ON CHAMBER WH CH

PROVI DES FOR A SURFACE WATER RETENTI ON TI ME RANGE OF 4 TO 8 M NUTES AT A
PEAK SYSTEM FLOARATE OF 60 GPM ( Fl GURE 4-9).

THE OXI DATI ON CHAMBER CONTAI NS WV RADI ATI ON LAMPS WH CH ARE MOUNTED

HORI ZONTALLY | N QUARTZ SHEATHS. A HYDROGEN PEROXI DE FEED SYSTEM | S USED
TO | NJECT APPROXI MATELY 50 M3 L (PER PPM OF ORGANI C CONTAM NANTS) COF A
50 PERCENT H2Q2 SCLUTI ON | NTO THE SURFACE WATER FEED LINE. THE SURFACE
WATER/ PEROXI DE M XTURE THEN PASSES THROUGH AN | N-LI NE STATI C M XER
BEFORE ENTERI NG THE BOTTOM CF THE OXI DATI ON CHAMBER ~ THE WATER THEN
FLOANS THROUGH THE REACTI ON CHAMBER, PASSI NG THE W LAWPS, BEFCRE I T
EXITS THE TOP OF THE OXI DATI ON CHAMBER

EFFECTI VENESS

THE UV/ PEROXI DE SYSTEM | S CAPABLE OF REMOVI NG VOCS FROM THE SURFACE
WATER TO LEVELS BELOW THE ARARS. A TECHNOLOGY EVALUATION CF A
DEMONSTRATI ON UNI T WAS CONDUCTED BY THE EPA' S RI SK REDUCTI ON LABCRATORY
IN C NCINNATI, OH O (EPA, 1990A). GCROUNDWATER TREATMENT EXPERI MENTS
VWERE PERFORMVED | N WHI CH RESI DENCE TI ME, (ZONE AND HYDROGEN PEROXI DE
DOSACES, RADI ATI ON | NTENSI TY AND | NFLUENT PH WERE ALTERED TO EVALUATE
THE TECHNOLOGY. THE DEMONSTRATI ON UNI T ACH EVED VOC REMOVALS GREATER
THAN 90 PERCENT. THESE RESULTS | NDI CATE THAT THE UV/ PEROXI DE TREATMENT
PROCESS | S LI KELY CAPABLE OF ACHI EVI NG THE EFFLUENT CRI TERIA FOR ALL CF
THE VOLATI LE ORGANICS LI STED IN TABLE 4-1. HOAEVER, THE VOLATILE
ORGANI CS MAY NOT BE COWPLETELY OXI DI ZED TO CARBON DI OXI DE, WATER, AND
CHLORI DE, AND UN NTENDED CRGANI C DEGRADATI ON PRCDUCTS MAY BE PRODUCED.

THE SYSTEM REQUI RES PERI CDI C W LAMP REPLACEMENT AND ROUTI NE

MAI NTENANCE, AND W TH SUCH MAI NTENANCE, THE UNI T EXPECTED TO HAVE

LONG TERM RELI ABI LI TY. THE R SK OF FAI LURE OF THE SYSTEM AT ANY TIME IS
H GHLY UNLI KELY. HOAEVER, BECAUSE SURFACE WATER | S EXPECTED TO HAVE

W DELY VARYlI NG CONCENTRATI ONS OF CRGANICS, | T WLL BE DI FFI CULT TO ENSURE
ADEQUATE PEROXI DE DOSACE FOR COVPLETE ORGANI C DESTRUCTI ON AND TO PREVENT
THE APPEARANCE OF EXCESS PEROXIDE I N THE EFFLUENT. WH LE THE PRESENCE
OF FERROUS | RON AND MANGANESE CAN | MPEDE THE EFFECTI VENESS OF THE

UV/ PEROXI DE TREATMENT SYSTEM DUE TO THE PRECI Pl TATI ON OF THESE METALS, A
MANUFACTURER HAS | NDI CATED THAT THI S WLL NOT BE A PROBLEM AT THE | RON
AND MANGANESE CONCENTRATI ONS EXPECTED. HOWEVER, SHOULD PRECI PI TATI ON
PROBLEMS ARl SE, APPROPRI ATE PRE- TREATMENT AND POST- TREATMENT W LL BE

| MPLEMENTED TO CORRECT THI S PROBLEM

THE UV/ PEROXI DE OXI DATI ON SYSTEM W LL DESTROY VOCS PRESENT I N
CONTAM NATED SOUTH WALNUT CREEK BASI N SURFACE WATER AND THUS REPRESENTS



AN ALTERNATI VE TO LAND DI SPOSAL. THE SYSTEM | TSELF WLL NOT PRCDUCE
TREATMENT RES|I DUALS. SOVE SUPPORT UNI T OPERATIONS (1.E., PRE- TREATMENT)
FOR THE UV/ PEROXI DE OXI DATI ON SYSTEM HOWEVER, MAY REQUI RE RES| DUAL
WASTE MANAGEMENT.

DURI NG CPERATI ON OF THE UV/ PEROXI DE OXI DATI ON TREATMENT UNI'T, THE USE OF
HYDROGEN PEROXI DE, A STRONG OXI DI ZER, WLL REQUI RE THAT OPERATCRS BE
AWARE OF TH S POTENTI AL HAZARD. THE H2Q2 BULK STORAGE TANK WLL BE
PROPERLY VENTED TO ASSURE NO PRESSURE BUI LDUP AND M NI M ZE HANDLI NG
EXPOSURE. EXI STI NG DOE AND EG&G HEALTH AND SAFETY QU DELI NES AT THE RFP
AND PRQIECT- SPECI FI C SOPS REGARDI NG OPERATOR SAFETY WH LE WORKI NG W TH
STRONG OXI DI ZERS WLL BE FOLLOAED. WV LAMPS CPERATE UTI LI ZI NG H GH
VOLTAGE, AND THUS CAUTI ON MJUST BE USED WHEN WORKI NG W TH THE SYSTEM AND
DURI NG THE PERI OOl C REPLACEMENT OF THE W LAWPS.

THE SAFETY OF NEARBY COVMUNI TI ES SHOULD NOT BE ADVERSELY AFFECTED, AND
THE R SK OF HARM TO THE ENVI RONMENT SHOULD NOT BE | NCREASED AS TH S
TREATMENT PROCESS W LL EFFECTI VELY DESTROY THE CONTAM NANTS. TREATED
WATER WLL BE MONI TORED TO ENSURE CONTAM NANTS ARE W THI N REGULATCRY
QU DELI NES BEFORE BEI NG RELEASED TO THE ENVI RONMENT.

| MPLEMENTABI LI TY

UV/ PEROXI DE OXI DATION | S A TECHNOLOGY FOR THE COVMPLETE DESTRUCTI ON AND
DETOXI FI CATI ON OF HAZARDOUS ORGANI C COVPQUNDS | N AQUEQUS SCLUTI ONS.
ALTHOUGH THE TECHNOLOGY | S RELATI VELY NEW AND HAS HAD LI M TED

APPLI CATION I N THE FI ELD, SARA REQUI RES EPA TO PREFER REMEDI AL ACTI ONS
THAT SI GNI FI CANTLY AND PERVANENTLY REDUCE THE TOXICI TY, MOBILITY, CR
VOLUME OF HAZARDOUS WASTES BY EMPLOYI NG | NNOVATI VE TECHNOLOG ES THAT
RESULT I N THE DESTRUCTI ON OR DETOXI FI CATI ON OF THE WASTES. THE

EQUI PMENT NECESSARY TO CONSTRUCT A WV PEROXI DE SYSTEM | S NOT

" OFF- THE- SHELF", BUT MJST BE DESI GNED FOR EACH | NDI VI DUAL APPLI CATI ON.
THE EQUI PMENT COVMPONENTS AND MATERI ALS NECESSARY TO CONSTRUCT A SYSTEM
ARE READI LY AVAI LABLE, HONEVER

DEMONSTRATED PERFORVANCE OF THE WV/ PEROXI DE GROUNDWATER TREATMENT SYSTEM
HAS BEEN SOVEWHAT LI M TED DUE TO THE RELATI VELY NEW DEVELOPMENT COF THE
PROCESS. HOWEVER, THERE ARE SI X UV/ PEROXI DE UNI TS CURRENTLY COPERATI ONAL
OR ON-LI NE AND READY FCOR CPERATION. ONE OF THESE UNI TS | S LOCATED AT
ROCKETDYNE S SANTA SUSANA FACILITY IN SQUTHERN CALI FORNI A, PI LOT- SCALE
OPERATI ONS WERE PERFORVED ON GROUND WATER CONTAI NI NG VOCS ( TCA, TCE,
ETC.) AT SYSTEM FLOW RATES OF APPROXI MATELY 20 TO 40 GPM  RESULTS FROM
THE PI LOT SCALE TESTI NG WERE FAVORABLE, AND A UV/ PEROXI DE GROUNDWATER
TREATMENT UNI T HAS BEEN PURCHASED, SET UP, AND SI TE TESTED. ANOTHER

UV/ PEROXI DE GROUNDWATER TREATMENT SYSTEM LOCATED LOCALLY, WAS VI SI TED
AND APPEARED TO BE A LOW MVAI NTENANCE, H GHLY EFFECTI VE GROUNDWATER
TREATMENT UNIT. THI S SYSTEM WAS TREATI NG GROUND WATER W TH TCA
CONCENTRATI ONS SI GNI FI CANTLY LONER THAN THOSE FOUND AT THE 881 HI LLSI DE
(APPROXI MATELY 7 PPB). HOMNEVER, THE SAME W TREATMENT PROCESS HAD

I NI TIALLY AND EFFECTI VELY TREATED GROUND WATER W TH MUCH HI GHER CONCENTRATI ONS.

OPERATI NG AND VAl NTENANCE REQUI REMENTS FOR THE WV/ PEROXI DE TREATMENT
SYSTEM ARE RELATIVELY M NOR  THE SYSTEM WLL REQU RE UP TO 500 KW COF
PONER, A H GH ELECTRI CAL POAER CONSUMPTI ON REQUI REMENT RELATI VE TO OTHER
TREATMENT PROCESSES, AND 12,200 POUNDS/ YEAR OF 50 PERCENT H2CG2 SCOLUTI ON
FOR NORVAL CPERATI ON. ROUJTI NE MAI NTENANCE OF THE EQUI PMENT | S REQUI RED
AND THE W LAWPS W LL REQU RE REPLACEMENT APPROXI MATELY EVERY SI X
MONTHS. ALL FOUR SYSTEM WV LAMPS CAN BE EXCHANGED | N ABOUT AN HOUR

I NFLUENT PRETREATMENT FOR SUSPENDED SCLI DS REMOVAL |'S REQUI RED TO
PREVENT FCULI NG OF THE OXI DATI ON CHAMBER. ALSO, | NFLUENT PRE- AND
POST- TREATMENT FOR REMOVAL COF | RON AND MANGANESE MAY BE NECESSARY AS

DI SCUSSED ABOVE. THE SYSTEM W LL REQUI RE CAREFUL OBSERVATI ON TO ENSURE
THE SYSTEM | S OPERATI NG PRCPERLY, ALTHOUGH SYSTEM ALARVS W LL NOTI FY



OPERATCRS | F A PROBLEM DCES OCCUR

PUBLI C ACCEPTANCE OF WV/ PEROXI DE OXI DATI ON SHOULD BE FAVORABLE BASED ON
REMOVAL EFFI Gl ENCI ES OBSERVED TO DATE. THE ATTRI BUTE OF M NERALI ZI NG

VOCS PRESENT | N SURFACE WATER (I.E., CONVERTI NG THEM TO CARBON Di OXI DE

AND WATER) SHOULD ALSO RECEI VE A FAVORABLE RESPONSE. TREATABI LI TY

TESTI NG ON CONTAM NATED SOUTH WALNUT CREEK BASI N SURFACE WATER MAY BE
NECESSARY TO WN PUBLI C APPROVAL SINCE IT IS STILL A RELATI VELY NEW TECHNCLOGY.

COosTS

ASSUMED COSTS FOR THE UV/ PEROXI DE GROUNDWATER TREATMENT UNI T ARE SHOAN
IN TABLE 4-11. COSTS FOR PRE- AND POST- TREATMENT OF THE | NFLUENT FCR
REASONS DI SCUSSED ABOVE ARE NOT CONSI DERED | N TABLE 4-11. THE CAPI TAL
COST FOR THE UV/ PEROXI DE SURFACE WATER TREATMENT SYSTEM | S APPROXI MATELY
$672,800. COPERATI ONAL COSTS ARE $214, 600 PER YEAR AND | NCLUDE
PROCUREMENT OF HYDROGEN PEROXI DE, POWER UTI LI ZATI ON, LABOR, AND LAMWP
REPLACEMENT.  OPERATI ONAL COSTS ARE BASED ON A SYSTEM FLOW RATE CF 60
GPM 24 HOURS PER DAY. ASSUM NG A 10 PERCENT | NTEREST RATE AND A 30
YEAR OPERATI NG LI FE, THE PRESENT WORTH OF THE SYSTEM | S $2, 695, 500.

4.4.3.3 AR STRI PPI NG W TH OFF- GAS TREATMENT
DESCRI PTI ON

DURI NG Al R STRI PPI NG VOCS ARE TRANSFERRED FROM THE WATER TO A

CONTI NUOUSLY FLOW NG Al RSTREAM WH CH IS I N DI RECT CONTACT W TH THE WATER
(FIGURE 4-10). | NFLUENT CONTAM NATED SURFACE WATER W LL ENTER THE TOP
OF A 32-1NCH DI AMETER, 34-FQOOT Al R STRI PPI NG COLUMN AND SUBSEQUENTLY
CONTACT CLEAN Al R SUPPLI ED THROUGH THE BOTTOM OF THE COLUMN ( COLUWN

SI ZES ARE APPROXI MATE). APPROPRI ATE Al R- TO- WATER FLOW RATES W LL BE
UTI LI ZED TO PROVI DE FOR THE OPTI MUM (99 PERCENT) TRANSFER OF THE
CONTAM NANTS FROM THE SURFACE WATER TO THE AIR STREAM  THE TREATED
SURFACE WATER W LL THEN BE PUVPED THROUGH A 2000- POUND LI QUI D PHASE
CARBON TREATMENT POLI SHI NG UNI T (I DENTI CAL TO THE ONE DESCRI BED | N
SECTION 4.4.3.1). THE AIR STRIPPER EM SSI ONS W LL BE HEATED ABOVE DEW
PO NT AND THEN PASSED THROUGH A VAPCR PHASE CARBON SYSTEM TO REMOVE THE
ORGANI CS BEFORE BEI NG RELEASED TO THE ENVI RONMENT. THE VAPOR PHASE
CARBON UNIT WLL CONTAIN 2,000 POUNDS OF CARBON.

EFFECTI VENESS

THE USE OF AN AIR STRIPPER IS A H GLY EFFECTI VE METHOD OF REMOVI NG
HAZARDQUS VOCS FROM WATER.  THE EFFI CI ENCY OF THE PROCESS | S WELL
DOCUMENTED. THE ENVI RONMENTAL PROTECTI ON AGENCY ( FEDERAL REGQ STER, VOL.
52, NO 130, PACE 25698) HAS DESI GNATED PACKED TONER AERATI ON ALONG W TH
GRANULAR ACTI VATED CARBON, AS A BDAT FOR THE REMOVAL CF VOCS FROM

DRI NKI NG WATER

AN Al R STRI PPER COUPLED W TH LI QUI D- AND VAPCOR- PHASE CARBON ADSCRPTI ON
IS A PROVEN SYSTEM THAT HAS A DEPENDABLE RECORD OF USE. I T IS EXPECTED
THAT TH S TREATMENT PROCESS, W TH PROPER MAI NTENANCE, W LL PROVI DE THE
DESI RED LEVEL OF CONTAM NANT REMOVAL TO MEET THE ARARS.

THE SYSTEM | S SI ZED FOR THE | NTENDED MAXI MUM FLOW OF 60 GPM AND | NCLUDES
TWD VAPOR- PHASE CARBON UNI TS -- ONE | NSTALLED AND ONE STOCK.  THE O\
SITE STOCK UNI T ADDS TO SYSTEM RELI ABI LI TY. ALL APPROPRI ATE SAFETY
MEASURES REQUI RED WHEN MOVI NG AND | NSTALLI NG LARGE EQUI PMENT W LL BE
COWPLI ED W TH DURI NG | NSTALLATI ON.  THE OPERATI ON AND MAI NTENANCE OF THE
SYSTEM W LL BE PERFCRVED BY PERSONNEL PROPERLY TRAI NED | N THE HANDLI NG
OF HAZARDOUS AND RADI CACTI VE WASTES. WET ACTI VATED CARBON

PREFERENTI ALLY REMOVES OXYCEN FROM THE AR THEREFCORE, ANY TI ME
PERSONNEL ARE WORKI NG | N CONFI NED AREAS WHERE OXYGEN MAY BE DEPLETED,



APPROPRI ATE SAMPLI NG AND WORK PROCEDURES FOR POTENTI ALLY LOW OXYGEN
SPACES W LL BE FOLLOWED, | NCLUDI NG ALL APPLI CABLE FEDERAL AND STATE
REQUI REMENTS.

THE CPERATORS OF THE SYSTEM W LL NOT BE EXPCSED TO VOC- LADEN CARBON FROM
THE VAPOR- PHASE OR LI QUI D- PHASE CARBON UNI TS BECAUSE THE USE CF

CONTAI NERI ZED AND TRANSPORTABLE CARBON CONTACTORS ALLOAS REMOVAL AND
REGENERATI ON REPLACEMENT OF THE EXHAUSTED CARBON AT A REMOTE CARBON
REACTI VATI ON SI TE.  CARBON WLL NOT BE HANDLED AT THE SI TE.

TRANSPORTI NG THE ENTI RE EXHAUSTED CARBON COLUWN | TSELF TO THE

REGENERATI ON FACI LI TY ENSURES OPERATCRS ARE PROTECTED FROM THE CARBON

| TSELF AND NEED ONLY FOLLOW RQOUTI NE SAFETY PROCEDURES WHEN HANDLI NG
HEAVY EQUI PMVENT.

THE EXHAUSTED CARBON |'S GENERALLY REGENERATED THROUGH A THERVAL
TREATMENT PROCESS WHI CH STRIPS THE VOCS FROM THE CARBON. THE CRGANI CS
ARE SUBSEQUENTLY DESTROYED VI A | NCI NERATI ON.  DURI NG TH S REGENERATI ON
PROCESS, A SMALL QUANTITY OF ASH MAY BE GENERATED WHI CH REQUI RES

DI SPOSAL AT A LANDFI LL. THUS, TH S PROCESS CAN BE CONSI DERED AN
ALTERNATI VE TO LAND DI SPOSAL SI NCE THE CARBON |'S CONTI NUOQUSLY RECYCLED.
HONEVER, |F THE SPENT LI QU D- PHASE CARBON | S DETERM NED TO BE A M XED
WASTE, THEN | T WOULD REQUI RE LAND DI SPCSAL AT A FACILITY PERM TTED TO
ACCEPT M XED WASTES. THE VAPOR- PHASE CARBON ADSORPTI ON SYSTEM W LL
REMOVE THE ORGANI CS FROM THE Al R STRI PPER EM SSI ONS BEFORE BEI NG
RELEASED TO THE ENVI RONVENT. THEREFCORE, THE VAPOR- PHASE CARBON

ADSCRPTI ON SYSTEM W LL ELI M NATE THE | MPACT OF ANY Al R STRI PPER

EM SSIONS ON THE PUBLI C HEALTH. THE SAFETY OF NEARBY COVMUNI TI ES SHOULD
NOT BE ADVERSELY AFFECTED AND THE RI SK OF HARM TO THE ENVI RONMVENT SHOULD
NOT BE | NCREASED. TREATED WATER AND AR WLL BE MONI TORED TO ENSURE
THAT CONTAM NANT LEVELS ARE BELOW ARARS.

| MPLEMENTABI LI TY

THE Al R STRI PPER W LL REMOVE GREATER THAN 99 PERCENT OF THE CONTAM NANTS

IN THE SURFACE WATER. BECAUSE THE Al R STRI PPER PERFORVANCE | S SENSI Tl VE

TO CHANGES | N FLOW AND CONTAM NANT CONCENTRATI ONS, A LI QUI D- PHASE CARBON
ADSCRPTION UNIT IS IN SERIES WTH THE Al R STRI PPER TO ENHANCE SYSTEM
PERFORVANCE AND TO ENSURE THAT THE TREATED EFFLUENT MEETS ARARS FCR

VOCS. BASED ON A FLOW RATE OF 60 GPM 24 HOURS PER DAY, LIQUI D PHASE

CARBON USAGE W LL BE APPROXI MATELY 11 POUNDS/ DAY, AND EACH 2000- POUND

CARBON UNIT WLL REQUI RE REPLACEMENT APPROXI MATELY EVERY Sl X MONTHS.

VAPCR PHASE CARBON USACGE W LL BE APPROXI MATELY 10 POUNDS/ DAY, AND EACH

2000- POUND CARBON UNI T WLL REQU RE REPLACEMENT APPROXI MATELY EVERY SI X MONTHS.

OPERATI ON OF THE TREATMENT PROCESS | S RELATI VELY SI MPLE, REQUI RI NG
OCCASI ONAL CLEANI NG OF THE Al R STRI PPI NG COLUWN AND REPLACEMENT OF
CARBON. THE AIR STRIPPER WLL REQUI RE CLEANI NG TO REMOVE SCALE BU LDUP
ON THE PACKI NG MATERI AL I N CRDER TO NAI NTAI N OPTI MUM REMOVAL EFFI Cl ENCY.
EFFLUENT FROM THE CLEANI NG OPERATI ON W LL REQUI RE TREATMENT IN THE

BUI LDI NG 374 PROCESS WASTE TREATMENT SYSTEM  THE REMOVAL OF SUSPENDED
SOLIDS IN A PRETREATMENT STEP IS REQUI RED TO PREVENT FOULI NG OF THE
CARBON AND LI QUI D PHASE ADSCRBER.  TRANSPORTATI ON AND REGENERATI ON COF
THE LI QUI D- PHASE AND VAPCOR- PHASE CARBON UNI TS AT A REMOTE CARBON

REACTI VATION SI TE WLL BE REQU RED. THE Al R STRI PPI NG W TH COFF- GAS
TREATMENT SYSTEM FOR REMEDI ATI NG VOC- CONTAM NATED SURFACE WATER | S

AVAI LABLE COMVERCI ALLY AND COULD BE | MPLEMENTED QUI CKLY. NO

DI FFI CULTI ES ARE ANTI Cl PATED DURI NG THE | NSTALLATI ON AND STARTUP CF THI S
TREATMENT SYSTEM

AR STRI PPI NG WTH LI QU D AND VAPCR- PHASE GAC ADSORPTI ON SHOULD RECEI VE
A H GH DEGREE OF PUBLI C ACCEPTANCE DUE TO | TS PROVEN TRACK RECCRD AND
CLASSI FI CATI ON AS A BDAT.



COosTS

ASSUMED COSTS FOR THE Al R STRI PPI NG GROUNDWATER TREATMENT SYSTEM ARE
SHOM I N TABLE 4-12. COSTS FOR PRETREATMENT CF THE | NFLUENT FOR REMOVAL
OF SUSPENDED SCLI DS ARE NOT CONSI DERED | N TABLE 4-12. THE TOTAL CAPI TAL
COST FOR THE SYSTEM | S $114, 800. COPERATI ONAL COSTS ARE APPROXI MATELY
$139, 900 AND | NCLUDE THE COST OF CARBON COLUWN RENTAL AND REGENERATI ON,
AND CARBON COLUWN SHI PMENTS TO AND FROM THE VENDOR.  THE CARBON CCOLUWN
RENTAL AND REGENERATI ON SERVI CE DESCRIBED I N SECTION 4.4.3.1 WLL BE
USED FOR BOTH THE LI QUI D- AND VAPOR-PHASE UNITS. | T SHOULD BE NOTED
THAT THE COST OF THE CARBON SERVI CE | S BASED ON REGENERATI ON OF THE
CARBON AS A HAZARDQUS WASTE. ASSUM NG A 10 PERCENT | NTEREST RATE, A 30
YEAR OPERATI NG LI FE, AND NO SALVAGE VALUE, THE PRESENT WORTH OF THE
SYSTEM | S $1, 433, 600.

THE TOTAL PRESENT WORTH COST OF THE SYSTEM BASED ON 10 PERCENT S| MPLE

| NTEREST, A 30- YEAR PERI OD OF OPERATI ON, AND NO SALVAGE | S ESTI MATED TO
BE APPROXI MATELY $1, 421, 400. THESE COSTS DO NOT | NCLUDE ANY CAPI TAL OR
OPERATI NG COSTS FOR THE BUI LDI NG 374 PROCESS WASTE TREATMENT SYSTEM
ASSCCI ATED W TH THE TREATMENT OF THE Al R STRI PPER CLEAN NG EFFLUENT.

5.1 1 NTRODUCTI ON

TH' S SECTI ON SUMVARI ZES THE EVALUATED SURFACE WATER CCOLLECTI ON AND
TREATMENT TECHNOLOG ES, AND PRESENTS A TABULAR COMPARI SON OF THE
EVALUATI ON RESULTS ( TABLE 5-1). A RECOWENDATION | S MADE FOR A
PREFERRED SURFACE WATER | M| RA USI NG THE COVPARATI VE ANALYSI S.

5.2 COWARI SON OF TECHNOLOG ES

COLLECTI ON OF SURFACE WATER BY DI VERSI ON AT THE SOURCES WAS ESTABLI SHED
IN SECTION 4 AS THE ONLY REASONABLE ALTERNATI VE FOR COLLECTI ON COF
CONTAM NATED SOUTH WALNUT CREEK BASI N SURFACE WATERS IN QU 2 AND 1S,
THEREFORE, THE PREFERRED COLLECTI ON TECHNI QUE FOR THE IMIRA.  ON THE
OTHER HAND, SEVERAL TECHNCOLOG ES FOR SURFACE WATER TREATMENT WERE

CONSI DERED.  THESE TECHNOLOG ES | NCLUDE CHEM CAL TREATMENT/ CRCSS- FLOW
MEMBRANE FI LTRATI ON (" CROSS- FLOW MEMBRANE FI LTRATI ON' |'S USED FOR

BREVI TY) AND GRANULAR MEDI A FI LTRATI ON W TH POLYMER ADDI TI ON FOR
SUSPENDED SCLI DS REMOVAL; CROSS- FLOW MEMBRANE FI LTRATI ON AND | ON
EXCHANGE FOR RADI ONUCLI DE AND METALS REMOVAL; AND GAC, WV/ PEROXI DE

OXI DATI ON AND Al R STRIPPING WTH LI QU D- AND VAPCOR- PHASE GAC FOR VOC REMOVAL.

THE CROSS- FLOW MEMBRANE FI LTRATI ON TECHNOLOGY | S THE PREFERRED METHCD
FOR REMOVAL OF RADI ONUCLI DES AND METALS BECAUSE I T IS THE MOST LI KELY
TREATMENT TECHNOLOGY THAT W LL REMOVE THESE CONSTI TUENTS FROM THE SCQUTH
WALNUT CREEK BASI N SURFACE WATER AND GENERATE AN EFFLUENT THAT IS
PROTECTI VE OF PUBLI C HEALTH AND THE ENVI RONVENT. THIS IS A RESULT COF
ADSCRPTI ON OF RADI ONUCLI DES AND METALS ON A FERRI C HYDROXI DE FLCC AS
DESCRIBED IN SECTION 4.4.2. |IT IS NOTED THAT CROSS- FLOW MEMBRANE

FI LTRATI ON AND GRANULAR MEDI A FI LTRATI ON W TH POLYMER ADDI TI ON ARE BCOTH
EFFECTI VE TECHNOLOG ES FOR REMOVAL OF SUSPENDED SOLI DS. HOWEVER,
BECAUSE CRCSS- FLOW MEVMBRANE FI LTRATI ON | S THE PREFERRED TECHNCOLOGY FOR
RADI ONUCLI DE AND METAL REMOVAL, ADDI TI ONAL SURFACE WATER TABLE 5-1
COVPARATI VE ANALYSI S OF TECHNOLOG ES PRETREATMENT FCR SUSPENDED SOLI DS
REMOVAL |'S NOT REQUI RED. GRANULAR MEDI A FI LTRATI ON W TH PCOLYMER

ADDI TION IS THUS ELI M NATED FROM CONS|I DERATION IN THE IMITRA. AT TH S
TIME, | ON EXCHANGE CANNOT BE CONSI DERED A RELI ABLE TECHNOLOGY FCR THE
REMOVAL COF PLUTONI UM AND AMERI CI UM BECAUSE THERE | S NO SUPPORTI NG DATA
ON | TS REMOVAL EFFI CI ENCY. MOREOVER, PLUTONI UM AND AMERI CI UM W LL

LI KELY BE COLLO DAL | N NATURE AND LESS APT TO READI LY EXCHANGE W TH | ONS
ON THE RESIN SURFACE. THE CROSS- FLOW MEMBRANE FI LTRATI ON SYSTEM IS ALSO
RELI ABLE, READI LY PROCURABLE, AND EASILY | NSTALLED.



GAC | S THE TREATMENT TECHNOLOGY OF CHO CE FOR REMOVAL OF VOCS. GAC IS A
PROVEN TECHNOLOGY THAT | S RELI ABLE, EASY TO OPERATE, AND THE MOST COST
EFFECTI VE OF THE THREE TECHNCLOG ES EXAM NED. TH' S TECHNOLOGY |'S NOT
SU TABLE FOR REMOVAL OF VI NYL CHLORI DE, METHYLENE CHLORI DE, OR ACETONE.
HONEVER, AS DI SCUSSED | N SECTI ON 4, THESE CONSTI TUENTS ARE NOT EXPECTED,
IN THE | NFLUENT TO THE TREATMENT SYSTEM ABOVE THEI R RESPECTI VE ARAR
LEVELS. [IN THE EVENT THAT THE FI ELD- SCALE TREATABI LI TY STUDY | NDI CATES
THAT VI NYL CHLORI DE, METHYLENE CHLCORI DE OR ACETONE ARE PRESENT AT
CONCENTRATI ON LEVELS NOT' APPRCPRI ATE FOR LI QUI D- PHASE GAC ADSCORPTI ON,
MODI FI CATI ONS TO OR REPLACEMENT COF THE LI QUI D- PHASE GAC SYSTEM W LL BE
CONSI DERED AT THAT TIME. ALTHOUGH UV/ PEROXI DE CAN OXI DI ZE ALL OF THESE
CONTAM NANTS, EFFECTI VE CPERATION | S LI KELY TO BE DI FFI CULT W TH

CHANG NG ORGANI C LOADI NGS FROM A SURFACE WATER SYSTEM (1. E., PROCESS
CONTROL) . | N ADDI TION, UV/ PEROXI DE | S SUBSTANTI ALLY MORE COSTLY TO

I NSTALL AND COPERATE THAN THE OTHER CRGANI C REMOVAL TECHNOLOGE ES. AR
STRIPPING I S A VI ABLE VOC TREATMENT TECHNOLOGY FOR THE SOUTH WALNUT
CREEK BASI N SURFACE WATER I M| RA. TH S PROCESS, HOMEVER, |S MJCH MORE
COWPLEX BY DESI GN THAN LI QUI D- PHASE GAC, VH CH MAKES | T MORE DI FFI CULT
TO CPERATE AND HAS A HI GHER PRCBABI LI TY OF SYSTEM DOWNTI ME.  FI NALLY,
THE COST OF AIR STRIPPING WTH LI QU D AND VAPOR- PHASE ADSCRPTION | S
ROUGHLY EQUAL TO THAT FOR LI QU D- PHASE GAC.

RADI ONUCLI DES AND METALS WLL BE REMOVED UPSTREAM OF THE GAC UNIT. THE
GAC SHOULD, THEREFORE, NOT BECOVE A M XED WASTE AND WLL BE SU TABLE FOR
RECGENERATI ON AT ANY FACI LI TY THAT ACCEPTS SPENT CARBON FOR REGENERATI ON
TH' S WLL PROVI DE FOR THE ULTI MATE DESTRUCTI ON OF THE CONTAM NANTS

CONSI STENT W TH GUI DANCE | N THE NCP, WH CH REQUI RES CONSI DERATI ON OF
REMEDI AL ALTERNATI VES THAT | NCLUDE AN ALTERNATI VE THAT REMOVES CR
DESTROYS HAZARDOUS SUBSTANCES.

6.1 SUMVARY

THE PREFERRED SOUTH WALNUT CREEK BASI N SURFACE WATER | M | RA CONSI STS OF
THE FOLLOW NG COMPONENTS:

1. SURFACE WATER CCOLLECTI ON BY DI VERSI ON AT THE SCQURCES; AND

2. TREATMENT OF SURFACE WATER BY CHEM CAL TREATMENT/ CROSS- FLOW MEMBRANE
FI LTRATI ON (" CROSS- FLOW MEMBRANE FI LTRATION' | S USED FOR BREVI TY)
FOLLOWED BY LI QU D- PHASE GAC TREATMENT.

6.1.1 SURFACE WATER CCLLECTI ON

FI GURE 4-3 SHONS THE LOCATI ONS OF THE SURFACE WATER DI VERSI ON AND
COLLECTI ON SYSTEMS PROPCSED I N TH' S ALTERNATI VE.  THE COLLECTI ON SYSTEMS
ARE DENOTED CS-59, CS-61, AND CS-132. COLLECTED SURFACE WATER | S
AUTQOVATI CALLY TRANSFERRED TO THE TREATMENT SYSTEM BY PI PELI NE.

FLOAS AT STATI ONS SW56, SW60, SW101, AND SW133 WLL BE COLLECTED AT
THE DOMNNSTEAM STATI ON SW61 BY A NEW SURFACE WATER DI VERSI ON VEI R AND
PUW STATION. THE WEIR WLL SERVE TO DI VERT UP TO 37.5 GPM (14 GPM
AVERAGE ANNUAL W THDRAWAL RATE) FROM THE DRAI NAGE. CONTAM NATED SURFACE
WATER WLL BE DI VERTED UPSTREAM COF THE WEI R | NTO A 1, 000- GALLON PRECAST
CONCRETE SUWMP PROVI DED WTH A SCREEN, WHERE LARCE DEBRI S | S SEPARATED
FROM THE FLOW TH' S SCREEN W LL REQUI RE MANUAL CLEANI NG TO REMOVE
DEBRI S. WATER WLL BE PUVPED FROM THE MANHCOLE TO THE TREATMENT
FACILITY. WHEN THE | NFLOW I NTO THE SUMP EXCEEDS THE PUMPI NG RATE, THE
EXCESS FLOWW LL RETURN THROUGH OVERFLOW Pl PI NG TO THE DRAI NAGE BELOW
THE VEI R

THE SEEP FLOW FROM SW59 WLL BE | SOLATED FROM THE SOUTH WALNUT CREEK
DRAI NAGE AND COLLECTED SEPARATELY FROM CS-61 USI NG A 500- GALLON, PRECAST
CONCRETE SUWP. THE SUMP AND | NSTALLED PUWP W LL BE DESI GNED TO COLLECT



AND TRANSFER THE DESI GN FLOWCF 4.5 GPM (1 GPM AVERAGE ANNUAL W THDRAWAL
RATE). FLOAS I N EXCESS OF 4.5 GPM WLL BE DI SCHARGED TO SOUTH WALNUT
CREEK, VI A AN OVERFLOW PI PE, TO THE DRAI NAGE. THE OVERFLON W LL ENTER
SOUTH WALNUT CREEK UPGRADI ENT OF CS-61 AND WLL El THER BE COLLECTED BY
OR ALLONED TO PASS CS-61, DEPENDI NG ON WHETHER THE CREEK FLOW1 S LESS
THAN OR GREATER THAN THE 37.5 GPM DESI GN FLOW FOR CS-61. UPPER SCQUTH
WALNUT CREEK FLOWW LL BE COLLECTED AT SW132 BY A NEW SURFACE WATER

DI VERSI ON VEI R AND PUVP STATION. THE WEIR WLL SERVE TO DI VERT UP TO 18
GPM (5 GPM AVERAGE ANNUAL W THDRAWAL RATE) FROM THE DRAI NAGE.

CONTAM NATED WATER W LL BE DI VERTED | NTO A 1000- GALLON PRECAST CONCRETE
SUWMP. FLOWIN EXCESS OF THE DESI GN FLOW (18 GPM W LL BE PERM TTED TO
OVERFLOW THE DI VERSI ON VEI R

THE DESI GN FLOW AND ANNUAL AVERAGE W THDRAWAL RATES FOR THE SCQUTH WALNUT
CREEK DRAI NAGE (I.E., CS-59, CS-61, AND CS-132) ARE 60 GPM AND 20 GPM
RESPECTI VELY. | T | S PROPOCSED THAT ALL SURFACE WATERS COLLECTED AND
TREATED IN TH'S IMIRA WLL BE Dl SCHARGED TO SOUTH WALNUT CREEK, JUST
DOMGRADI ENT OF CS-132.

6. 1. 2 SURFACE WATER TREATMENT

THE SURFACE WATER COLLECTED WLL BE TREATED USI NG CROSS- FLON MEMBRANE

FI LTRATI ON ( FOR SUSPENDED SCLI DS AND RADI ONUCLI DE REMOVAL), FOLLOMED BY
LI QU D- PHASE ACTI VATED CARBON ( FOR ORGANI CS REMOVAL) (FIGURE 6-1). THE
RESPECTI VE UNI TS AND APPURTENANCES W LL BE HOUSED | N THREE 48- FOOT

TRAI LERS TO PROTECT WEATHER- OR TEMPERATURE- SENSI TI VE COVPONENTS.  FI RE
PROTECTI ON W TH N THE TRAI LERS W LL BE PROVI DED BY TWD WALL- MOUNTED,

25- POUND, DRY CHEM CAL- TYPE FI RE EXTI NGUI SHERS. THE TRAI LERS AND ALL
TREATMENT UNI TS ARE CONSTRUCTED OF NON- COMBUSTI BLES.  OTHER THAN M NI MAL
FI LES AND RECORDS, NO COMVBUSTI BLE MATERI ALS W LL BE MAI NTAI NED W THI N
THE TRAILERS. EXTERNAL WATER Pl PES WLL BE ABOVE GROUND AND HEAT TRACED
TO PROTECT AGAI NST FREEZING ALL TANKS, PIPING AND SUMPS WLL BE

EQUI PPED W TH SECONDARY CONTAI NVENT TO COMPLY W TH 6 CCR 1007-3 AND 40
CFR 264. 193.

MAJOR COVPONENTS OF THE TREATMENT SYSTEM | NCLUDE:
EXTER OR TO THE TRAI LERS
* (1) 10, 000- GALLON EQUALI ZATI ON TANK
* Pl PI NG
* ASSOCI ATED PUVPS, GAGES, AND VALVES

I NTERIOR TO TRAI LER 1

* MAI N CHEM CAL REACTI ON SYSTEM
* SOLI DS DEWATERI NG SYSTEM

I NTERI OR TO TRAI LER 2

* FI LTRATI ON SYSTEM
* PROCESS | NSTRUVENTATI ON SYSTEM
* NEUTRALI ZATI ON SYSTEM

I NTERI OR TO TRAI LER 3

* (2) 60-1NCH CARBON UNI TS
* (2) 60-1NCH STANDBY CARBON UNI TS
* ASSOCI ATED PLASTIC (PVC) Pl PI NG AND VALVES

AS THE FLOAS FROM THE DI FFERENT SCQURCES ARE EXPECTED TO VARY, THE
EQUALI ZATI ON TANK W LL ENSURE A SOVEWHAT CONSTANT FLOW AND LQADI NG
THROUGH THE TREATMENT SYSTEM  THE TREATMENT SYSTEM IS DESI GNED TO RUN



CONTI NUOUSLY AT A MAXI MUM FLOW RATE OF 60 GPM AT PEAK FLOW TH S TANK
W LL PROVI DE APPROXI MATELY THREE HOURS OF EQUALI ZATI ON DETENTI ON TI ME.
THE AVERAGE ANNUAL | NFLUENT FLOW RATE, HOWEVER, | S ESTI MATED AT

APPROXI MATELY 20 GPM  SURFACE WATER COLLECTED DURI NG PERI CDS COF THESE
LONER | NFLUENT FLOW RATES WLL BE ALLONED TO ACCUMULATE I N THE

EQUALI ZATI ON TANK AND THEN TREATED AT THE SYSTEM DESI GN FLOW RATES.

6.1.2.1 SUSPENDED SCLI DS AND RADI ONUCLI DE REMOVAL

VWHEN THE TREATMENT IS I NI TI ATED, THE WATER WLL BE PUWED FROM THE SURGE
TANKS TO TRAI LER 1, AND SUBSEQUENTLY TO TRAI LER 2, WHI CH CONTAI N ALL

EQUI PMENT, TANKS, PUWPS, PIPING VALVES, AND | NSTRUVENTATI ON FCOR

CROSS- FLOW MEMBRANE FI LTRATI ON. THE SYSTEM CONSI STS OF TOTALLY

| NTEGRATED, SKI D- MOUNTED AND AUTQOVATI CALLY CONTROLLED UNI TS FOR NMAXI MUM
RELI ABI LI TY AND M NIl MUM OPERATCR SURVEI LLANCE. THE SYSTEM | S DI VI DED

I NTO VARI QUS SYSTEMS AS DESCRI BED BELOW

MAI N REACTI ON SYSTEM

RADI ONUCLI DES AND HEAVY METALS W LL BE PRECI Pl TATED ANDY OR ADSORBED FROM
SOLUTI ON IN THE MAI N REACTI ON SYSTEM  THE REACTI ON SYSTEM W LL | NCLUDE
TWD 1200- GALLON TANKS SI ZED TO ENSURE COMPLETE PRECI PI TATI ON OR

ADSCRPTI ON OF RADI ONUCLI DES PRI CR TO GRAVI TY FLOW TO THE FI LTRATI ON
SYSTEM CHEM CAL METER NG PUWPS, CONTRCLLED BY PH OR OXI DATI ON

REDUCTI ON POTENTI AL (ORP) MONI TOR/ CONTROLLERS, W LL ENSURE THAT OPTI MUM
REACTI ON CONDI TI ONS ARE VAl NTAI NED AUTQVATI CALLY. THE TANK WLL BE

AG TATED WTH A HEAVY DUTY ELECTRIC M XER  THE EQUI PMENT PROVI DED I N
THE MAI N REACTI ON SYSTEM W LL BE AS FOLLOWE:

* (2) 1200- GALLON, RFP REACTI ON TANKS;
* (2) HEAVY-DUTY M XER;

* (2) PH MONI TORS/ CONTROLLERS; AND

* (2) CHEM CAL METERI NG PUVP(S).

FERRI C SULFATE WLL BE | NTRODUCED TO THE FI RST TANK IN A LI QUI D

SOLUTI ON.  HOWEVER, A SYSTEM W LL BE PROVI DED TO DI SSOLVE THE PONDERED
CHEM CAL REAGENT, FOR CONTRCOLLED | NTRODUCTI ON | NTO THE MAI N REACTI ON
SECTION.  IN THE PONDERED CHEM CAL MAKE- UP SYSTEM A COVERED TANK W LL
BE PERI CDI CALLY FI LLED W TH WATER, AND POADERED FERRI C SULFATE WLL BE
ADDED MANUALLY I N A PRESCRI BED AMOUNT. A M XER WLL BE PROVIDED TO
ASSURE THAT THE REAGENT |'S COWPLETELY DI SSOLVED BEFORE | T IS DELI VERED
BY A METERI NG PUVWP TO THE MAI N REACTI ON SYSTEM

LIME WLL BE ADDED TO THE SECOND TANK AS A SLURRY TO RAISE THE PH. THE
ELEVATED PH WLL CAUSE PRECI PI TATION CF THE | RON AS FERRI C HYDROXI DE AND
CREATE CONDI TI ONS CONDUCI VE TO THE ADSORPTI ON OF URANI UM AND PLUTONI UM
THE LI ME SLURRY WLL BE PREPARED BY FI LLI NG A TANK W TH WATER AND THEN
MANUALLY ADDI NG A PRESCRI BED QUANTI TY CF LI ME TO THE TANK THROUGH A
CHUTE. THE M XTURE WLL BE WELL AG TATED WTH A HEAVY-DUTY M XER. THE
SYSTEM W LL BE PROVIDED WTH A DUST CONTRCL HOCD, FILTER, AND FAN

THE ABOVE PERI PHERAL EQUI PMENT | NCLUDES:

* (2) 250- GALLON, HEAVY- DUTY PLASTI C TANKS;

* (2) HEAVY-DUTY, R M MOUNTED M XERS;

* (1) SLURRY RECI RCULATI ON PUMP AND PI PI NG (LI ME); AND

* LEVEL CONTROL SW TCHES AND ALARVS, TO BE | NTEGRATED
ELECTRONI CALLY W TH THE MAI N SYSTEM PANEL.

FI LTRATI ON SYSTEM

THE FERRI C HYDROXI DE AND SUSPENDED SCOLI DS | N THE REACTI ON SECTI ON ARE
REMOVED FROM THE WATER AND CONCENTRATED | N THE FI LTRATI ON SYSTEM



THE MAI N COVPONENTS COF THE FI LTRATI ON SYSTEM ARE:

* (1) 3000- GALLON, FI BERGLASS- REI NFORCED PLASTI C ( FRP)
CONCENTRATI ON' TANK;

* (2) 30-HP, 700- GPM RECI RCULATI ON PUMP;

* (28) CROSS- FLOWV MEMBRANE FI LTRATI ON MODULES; AND

* (1) PIPED | N- PLACE MEMBRANE CLEANI NG SYSTEM

THE CONCENTRATI ON TANK W LL BE MADE OF FI BERALASS REI NFORCED EPOXY

EQUI PPED W TH APPROPRI ATE BAFFLES AND LI QUI D LEVEL CONTRCOLS. THE

RECI RCULATI ON PUVP W LL BE STAI NLESS STEEL FOR CORRCSI ON RESI STANCE AND
RATED AT 100 FEET OF HEAD. THE PUMP WLL BE PROVI DED W TH WATER- FLUSHED
DOUBLE MECHANI CAL SEALS.

THE TREATED WATER W LL BE FI LTERED THROUGH TUBULAR (1" DI AMETER)

FI LTRATI ON MEMBRANES MADE OF FLUCROCARBON POLYMER, AND ARRANGED I N
TRAINS OF 10- TUBE MODULES PI PED I N SERI ES, SUPPORTED ON ACCESSI BLE

HORI ZONTAL RACKS. EACH MODULE WLL BE 6- FEET LONG AND 7-1 NCHES I N

DI AVETER, W TH A SEPARATE QUTLET FOR CLEAN EFFLUENT. A FLOW I NDI CATI NG
AND TOTALI ZI NG METER WLL BE PROVI DED ON THE EFFLUENT LINE. MANI FOLDS
WLL BE PROVI DED TO COLLECT THE EFFLUENT AND DI RECT I T BY GRAVITY TO THE
NEUTRALI ZATI ON SYSTEM  THE METAL/ RADI ONUCLI DE SUSPENSI ON W LL BE
CONCENTRATED TO A 2 TO 5 PERCENT SLURRY | N THE CONCENTRATI ON TANK, FROM
VH CH I T WLL BE PERI CDI CALLY PUMPED TO THE SLURRY HOLDI NG TANK AND
FILTER PRESS I N THE SLURRY DEWATERI NG SYSTEM  THE SLURRY REMOVAL RATE
WLL BE ADJUSTED MANUALLY TO NAI NTAIN THE DESI RED SCLI DS CONCENTRATI ON
IN THE FI LTRATI ON SECTION. ALL PI PI NG AND VALVES | N CONTACT WTH THE
WATER BElI NG TREATED W LL BE HEAVY- DUTY, CORROCSI ON- RESI STANT PLASTI C.

NEUTRALI ZATI ON SYSTEM

A SKI D- MOUNTED NEUTRALI ZATI ON SYSTEM W LL BE PROVI DED TO ADJUST THE
EFFLUENT PH TO THE CONDI TI ONS REQUI RED FOR DI SCHARGE CR RECYCLE. THE
NEUTRALI ZATI ON SYSTEM W LL BE SI ZED TO RECEI VE AND TREAT THE EFFLUENT
FROM THE MEMBRANE FI LTERS. THE NEUTRALI ZED EFFLUENT W LL LEAVE THE
SYSTEM BY GRAVITY. THE EQUI PVMENT AND COMPONENTS OF THE NEUTRALI ZATI ON
SYSTEM ARE AS FOLLOW:

* (1) 1500- GALLON, HEAVY- DUTY PLASTI C TANK;
* (1) HEAVY-DUTY R M MOUNTED M XER;
* (1) METERI NG PUMP FOR ACI D; AND
* (1) SEPARATE CONTROL PANEL CONTAI NI NG
1 PH MONI TOR/ CONTRCLLER
1 PH RECORDER
PH QUT- OF- SPECI FI CATI ON ALARM
ELECTRI CAL SW TCHES AND CONTACTCRS.

PROCESS | NSTRUVENTATI ON SYSTEM

A CENTRAL CONTROL PANEL W TH A NATI ONAL ELECTRI CAL MANUFACTURER S

ASSOCI ATI ON (NEMA) 4 RATING WLL BE PROVI DED TO HOUSE ALL CONTRCLS,
ELECTRI CAL SW TCHES AND DI SCONNECTS, AND MOTCR STARTERS. THE MAIN | TEMS
WLL | NCLUDE THE FOLLOW NG

* PH AND CRP MONI TOR/ CONTROLLERS/ ALARNS;
* I NDI CATOR LI GATS, SW TCHES AND ALARMS FOR MAJCR

* MOTCR STARTERS AND Cl RCUI T BREAKERS FCR ALL PUWPS;
* SEAL WATER ALARVS;

* LEVEL CONTRCLS AND ALARNS; AND

* EFFLUENT FLOW | NDI CATOR/ TOTALI ZER.

ALL WRI NG AND CONTROLS W LL MEET APPLI CABLE NATI ONAL ELECTRI CAL CCDES.



SOLI D DEWATERI NG SYSTEM

THE SCLI DS DEWATERI NG SYSTEM W LL | NCLUDE A 4-CUBI G- FOOT FI LTER PRESS
USI NG AN Al R- CPERATED SLURRY FEED PUWMP TO FEED CONCENTRATED WASTE SLURRY
FROM THE CONCENTRATI ON TANK TO THE FILTER PRESS. THE FILTER PRESS WLL
DEWATER THE SOLI D TO 35 TO 50 PERCENT SOLIDS. BASED ON THE PRELI M NARY
SIZING |IT IS EXPECTED THAT THE PRESS W LL BE EMPTI ED ONCE EVERY FI VE
DAYS. THE FI LTRATE PRODUCED BY THE FILTER PRESS W LL ALSO BE DI RECTED
BACK TO THE CONCENTRATI ON TANK OR THE FEED SUWP FOR REPROCESSI NG  THE
FI LTER PRESS SLUDGE CAKE |'S COLLECTED SAFELY AND WTH M NI VAL WORKER
EXPOSURE. AN Al R BLOADOAN SYSTEM AUTOVATI CALLY REMOVES THE SLUDCGE CAKE
FROM THE PRESS. THE CAKE THEN FALLS THROUGH SLUDGE CAKE CHUTES MOUNTED
UNDER THE FI LTER PRESS (ELEVATED) AND | NTO DRUVS. SHEETING WLL BE
PLACED ARCUND THE TRANSFER EQUI PMENT AND DRUMS FOR SPLASH PROTECTI ON

6.1.2.2 ORGANI C CONTAM NANT REMOVAL

ORGANI C CONTAM NANT REMOVAL BY GAC | S A CONSI DERABLY SI MPLER PROCESS.
AFTER CROSS- FLOW MEMBRANE FI LTRATI ON, THE SURFACE WATER W LL BE PUMPED
THROUGH TWDO GAC COLUWNS I N SERIES, CPERATED | N DOANFLOW FI XED- BED MODE
(FIGURE 6-1). TWD ADDI TI ONAL GAC COLUMNS WLL BE IN STOCK.  EACH CARBON
COLUW IS 60 I NCHES I N DI AVETER AND 87 | NCHES H GH AND CONTAI NS 2000
POUNDS OF CARBON. BASED ON A FLOW RATE OF 60 GPM THE HYDRAULI C LQADI NG
TO EACH COLUW W LL BE APPROXI MATELY 3 GPM SQUARE FEET. EMPTY BED
CONTACT TI ME FOR EACH COLUW W LL BE APPROXI MATELY 18 M NUTES. THE
COLUWS ARE OF STAI NLESS STEEL CONSTRUCTI ON AND W LL BE | NTERCONNECTED
BY FLEXIBLE Pl PE WTH 2-1 NCH CAMLOCK HOSE CONNECTI ONS.  ONCE THE COLUWN
I'S DRAINED OF WATER, THE UNIT IS A SHI PPI NG CONTAI NER FOR RETURNI NG THE
CARBON FOR REGENERATI ON.

6.1.2.3 EFFLUENT DI SCHARGE

FOLLOWN NG TREATMENT, THE WATER W LL CONTI NUOUSLY DI SCHARCGE TO SCQUTH
WALNUT CREEK JUST DOWNGRADI ENT OF CS-134. SAMPLES WLL BE COLLECTED AND
ANALYZED TW CE PER WEEK. I N THE UNLI KELY EVENT OF OFF- SPECI FI CATI ON
PROCESSI NG OR TREATMENT PROCESS FAI LURE, THE TREATMENT SYSTEM DI SCHARCE
WLL AT MOST RETURN THE DRAINAGE TO I TS PRE-IMIRA CONDITION. I N

ADDI TI ON, DETENTI ON, TREATMENT, AND MONI TORI NG AT POND B-5 PROVI DES A
DOMGRADI ENT  SAFEGUARD.

6. 2 OPERATI ON AND NAI NTENANCE
6. 2.1 SURFACE WATER CCLLECTI ON

THE COLLECTI ON SYSTEMS ARE RELATI VELY NMAI NTENANCE FREE. MANHCLES,
SUMPS, AND BACKWATER POOLS W LL REQU RE PERI CDI C CLEANI NG TO REMOVE
ACCUMULATED SCOLIDS. PUWMPS WLL ALSO REQUI RE ROUTI NE | NSPECTI ON AND
VAl NTENANCE.

6. 2. 2 CRCSS- FLOW MEMBRANE FI LTRATI ON

THE CROSS- FLOW MEMBRANE FI LTRATI ON SYSTEM S | NSTRUMENTATI ON AND CONTROLS
WLL MONI TOR AND AUTQOVATI CALLY ADJUST CHEM CAL FEED RATES. SYSTEM LEVEL

SW TCHES W LL AUTQVATI CALLY OPERATE THE FEED AND PROCESS PUMPS TO ALLOW

FOR THE CONTI NUOUS FLOW OF SURFACE WATER THROUGH THE SYSTEM | NTERLOCKS

AND ALARVS W LL AUTOVATI CALLY SHUT DOMWN THE SYSTEM | F CRI Tl CAL

COVPONENTS ARE OPERATI NG QUTSI DE THE DESIGN LIMTS. THEREFORE, THE

SYSTEM W LL BE CAPABLE OF PROCESSI NG SURFACE WATER WTH ONLY M NI VAL
OPERATOR ATTENTI ON.  HOMEVER, OPERATOR ATTENTI ON REQUI RED FOR THE

SYSTEM ESTI MATED AT LESS THAN TWD HOURS PER SH FT, WLL | NCLUDE THESE TASKS:

1. MAI NTAI NI NG APPROPRI ATE SCLI DS CONCENTRATI ON | N THE
CONCENTRATI ON TANK BY ADJUSTI NG THE AMOUNT OF WASTE SLURRY FEED



TO THE DEWATERI NG SECTI ON,
2. REPLENI SHI NG CHEM CALS AS NEEDED;
3. RQUTI NE CLEANI NG AND CALI BRATI ON OF PH CR ORP PROBES; AND

4. PERI CDI CALLY | NI TI ATI NG THE CLEANI NG CYCLE AND CHANG NG THE
CLEANI NG SOLUTI ON.  TYPI CALLY, A CLEANI NG CYCLE TAKES LESS THAN
1 HOUR AND | S CARRI ED QUT ONCE EVERY 40 TO 80 HOURS OF SYSTEM
OPERATI ON.

THE FI LTRATI ON SYSTEM | NCLUDES A CLEANI NG LOOP TO PROVI DE FCR RAPI D
CONVEN ENT | N- PLACE CLEANI NG OF THE MEMBRANE SURFACE. TH'S | NCLUDES TWD
500- GALLON POLYPROPYLENE TANKS, AN ALL- PLASTI C CLEANI NG PUMP (5 HP, 100
GPM AT 80 FEET OF HEAD) AND APPRCOPRI ATE VALVES AND Pl PI NG SO THAT THE
PERI CDI C CLEANI NG PROCEDURE CAN BE CARRI ED OQUT CONVEN ENTLY AND QUI CKLY.
ACTUAL OPERATI NG EXPERI ENCE W LL DETERM NE THE CLEANI NG FREQUENCY

REQUI RED FCR OPTI MUM PERFORVANCE OF THE SYSTEM  DURI NG THE CLEANI NG
PROCEDURE, FRESH WATER | S USED TO FLUSH THE WASTE SLURRY FROM THE
MCDULES BACK TO THE CONCENTRATI ON TANK, AND A CLEANI NG SOLUTI ON (USUALLY
A STRONG ACI D) |'S G RCULATED THROUGH THE MCDULES W TH THE CLEANI NG PUWP
FOR A FEWM NUTES. FI NALLY, THE CLEANI NG SCLUTION | S FLUSHED FROM THE
MODULES W TH CLEAN WATER.  PROVI SION | S MADE TO REPROCESS THE CLEANI NG
SOLUTI ON AS PART CF THE NORMAL WASTE STREAM SO THAT ONLY CLEAN EFFLUENT
LEAVES THE SYSTEM

6. 2. 3 ACTI VATED CARBON

OPERATI ON AND MAI NTENANCE OF THE GAC SYSTEM I S ALSO RELATI VELY SI MPLE.
TO COWPLETELY UTI LI ZE THE CARBON, THE COLUWNS W LL BE ARRANGED I N

SERI ES, ALLOWN NG THE LEAD COLUWN TO BECOME FULLY EXHAUSTED FOR
SUBSEQUENT RECGENERATI ON WHI LE THE SECOND (PCLI SHI NG COLUWN ENSURES
EFFLUENT QUALITY. PERI ODI C SAMPLES WLL BE TAKEN FROM THE EFFLUENT CF
EACH UNIT, AND WHEN THE LEAD UNI T EFFLUENT EXCEEDS CHEM CAL- SPECI FI C
ARARS, THE LEAD CARBON COLUWN W LL BE REMOVED, THE PCLI SHI NG ( SECOND)
COLUW W LL BECOME THE LEAD COLUWN, AND A STOCK CARBON COLUWN W LL BE
PUT IN SERVICE AS THE POLISHING UNIT. TH S | S EXPECTED TO OCCUR EVERY
THREE WEEKS. THE CARBON COLUMN W TH THE EXHAUSTED CARBON W LL THEN BE
SHI PPED TO AN OFF- SI TE LOCATI ON FOR REGENERATI ON.

6.3 ADDI TI ONAL DOCUMENTS

IN ADDI TION TO THIS | M1 RA PLAN, EG&G W LL ALSO BE PREPAR NG THE
FOLLOWN NG DOCUMENTS:

* SI TE SPECI FI C HEALTH AND SAFETY PLAN ( SSHSP) FOR
CONSTRUCTI ON AND OPERATION OF THE | M | RA;

* COMMUNI TY RELATI ONS PLAN (CRP);

* DETAI LED DESI GN PLANS AND SPECI FI CATI ONS;

* DETAI LED "AS-BU LT" DRAW NGS | NCORPCRATI NG ALL FI ELD
CHANGES TO ACCURATELY REFLECT THE CONSTRUCTED SURFACE
WATER COLLECTI ON AND TREATMENT SYSTEM AND

* AN OPERATI ON AND NMAI NTENANCE MANUAL (&M FOR THE | M| RA

THE SSHSP AND O8M MANUAL W LL BE PREPARED AFTER THE IMIRA DESIGN IS

FI NALI ZED SI NCE THESE DOCUMENTS PROVI DE PRQIECT- SPECI FI C PROCEDURES FOR
CONSTRUCTI ON AND OPERATI NG ACTIVITIES. THE CRP WLL BE AVAI LABLE FOR
PUBLI C COMVENT ON 30 JANUARY 1991 AND WLL BE | MPLEMENTED I N AUGUST 1991.

6.4 TREATABI LI TY STUDI ES

A PREFERRED SURFACE WATER TREATMENT SYSTEM FOR THE PROPGCSED | M | RA HAS
BEEN SELECTED I N SPI TE OF SEVERAL | NFORVATI ONAL CONSTRAINTS.  FIRST, IT



I'S UNCERTAI N, ALTHOUGH UNLI KELY BASED ON THE AVAI LABLE DATA, THAT
METHYLENE CHLORI DE, VI NYL CHLORI DE, AND ACETONE ARE PRESENT W THI N SQUTH
WALNUT CREEK BASI N SURFACE WATERS. SECOND, LI M TED TREATMENT TECHNOLOGY
PERFORVANCE DATA CURRENTLY EXI ST FOR REMOVAL OF PLUTONI UM AND AMERI CI UM
FROM NATURAL WATERS. THI'S IS PARTI CULARLY TRUE I N THE CASE CF I ON
EXCHANGE. FI NALLY, THE PHYSI CAL STATE OF PLUTONI UM AND AMERICI UM (I . E.,
DI SSOLVED VS. COLLO DAL) | N SURFACE WATERS |'S NOT COVPLETELY UNDERSTQOOD,
NOR HAVE THE RADI ONUCLI DES THAT CONTRI BUTE TO THE GRCSS ALPHA AND BETA
ACTIVITY BEEN DEFI NED. THE SELECTED TREATMENT SYSTEM IS THE LOG CAL
CHO CE d VEN THE AVAI LABLE SURFACE WATER QUALI TY DATA, LI TERATURE

| NFORVATI ON REGARDI NG PLUTONI UM AND AMERI CI UM CHEM STRY AND TREATMENT
PROCESSES FOR THEI R REMOVAL, AND BEST ENG NEERI NG JUDGEMENT.

HONEVER, TREATABI LI TY STUDI ES ARE APPROPRI ATE TO CONFI RM THE SELECTI ON
OF THE PREFERRED TREATMENT SYSTEM OR TO PROVI DE THE BASI S FOR SELECTI ON
OF AN ALTERNATI VE SYSTEM SHOULD THE PREFERRED SYSTEM BE JUDGED TO NOT
PERFORM ADEQUATELY.

THE DCE WLL CONDUCT BENCH AND Fl ELD- SCALE TREATABI LI TY STUDIES TO
DETERM NE THE EFFECTI VENESS OF CROSS- FLOW MEMBRANE FI LTRATI ON, GAC, | ON
EXCHANGE AND OTHER TECHNOLOG ES IN TREATI NG SOUTH WALNUT CREEK BASI N
SURFACE WATERS. GBJECTI VES OF THE BENCH SCALE STUDY | NCLUDE

DETERM NATI ON OF APPLI CABI LI TY OF THE TREATMENT TECHNCOLOGY,

QUANTI FI CATI ON OF MAJOR CPERATI NG PARAMVETERS, EVALUATI ON OF PERFORNMANCE
RELATI VE TO MEETI NG CHEM CAL- SPECI FI C ARARS AND REEVALUATI ON OF CAPI TAL
AND CPERATI NG COSTS. GAC WLL BE TESTED USI NG A FI ELD TREATMENT UNI' T
VWH CH WLL BE DEPLOYED I N THE NORTHWEST PORTI ON OF THE EAST TRENCHES
AREAS FOR TREATMENT OF SURFACE WATER FROM STATI ONS SW59, SW61, AND
SW132. THE INITIAL OPERATIONAL UNIT OF THE FIELD UNNT | S EXPECTED TO
BE | NSTALLED AND STARTED UP I N THE SPRING 1991. BECAUSE TH' S FIRST UNIT
(THE GAC SYSTEM WLL BE USED PRI MARI LY TO DEMONSTRATE ORGANI C

CONTAM NANT REMOVAL EFFICIENCIES, | T WLL NOT BE EXPECTED TO ATTAI N
CHEM CAL- SPECI FI C ARARS FCR METALS AND RADI ONUCLI DES BY | TSELF.

ADDI TI ONAL UNI TS WLL BE ADDED OVER A SEVERAL MONTH PERI CD TO EVALUATE
METALS AND RADI ONUCLI DES REMOVAL. CPERATION OF THI' S FI ELD- SCALE
FACILITY WLL | NCLUDE TESTI NG AND MCZDI FI CATI ON OF THE ORI G NAL EQUI PMENT
AS VELL AS THE ADDI TI ON OF SUPPORT EQUI PMENT ANDY OR ALTERNATI VE
TREATMENT ELEMENTS. A SUMVARY REPCRT OF THE TREATABI LI TY STUDY FI NDI NGS
WLL BE SUBM TTED TO THE REGULATCORY AGENCI ES UPON COWVPLETI ON OF THE
PROGRAM  THE RESULTS OF THESE TESTS AND THE BENCH SCALE TREATABI LI TY
STUDI ES MAY | NDI CATE THAT I T IS NOT PRACTI CABLE TO ATTAI N ALL ARARS FCOR
THE SURFACE WATER | M I RA.  FI NAL PERFORVANCE REQUI REMENTS FOR THE | M | RA
WLL REQU RE APPROVAL BY THE REGULATORY AGENCI ES.

ENVI RONMVENTAL EFFECTS OF THE PROPOSED | NTERI M REMEDI AL ACTI ON

THE PROPCSED SURFACE WATER | M | RA, AND POTENTI AL SUBSEQUENT

ENVI RONMVENTAL AND HUVAN HEALTH EFFECTS RESULTI NG FROM THI' S ACTI ON, ARE
EVALUATED IN TH S CHAPTER  ENVI RONMENTAL | MPACTS TO Al R QUALITY, WATER
QUALI TY, TERRESTRI AL FEATURES (| NCLUDI NG W LDLI FE AND WETLANDS) ,
ARCHAEQLOGY AND HI STORI C SI TES, AND SHORT- AND LONG TERM LAND
PRODUCTI VI TY ARE DI SCUSSED IN SECTIONS 7.1, 7.2, 7.3, 7.4 AND 7.5,
RESPECTI VELY. HUMAN HEALTH EXPOSURE RI SKS FROM | NSTALLATI ON, RQUTI NE
OPERATI ONS, AND ACCI DENTS ARE ANALYZED I N DETAIL IN SECTIONS 7.6 AND
7.7. THESE ANALYSES EVALUATE THE RI SKS TO WORKERS | NVOLVED | N THE
IMIRA TO OTHER RFP SI TE EMPLOYEES, AND TO THE GENERAL PUBLIC. THE
COW TMENT OF RESOURCES ( MATERI AL/ HUVAN), TRANSPORTATI ON | MPACTS AND
CUMULATI VE | MPACTS ARE DI SCUSSED | N SECTIONS 7.8 THRQUGH 7. 10.

7.1 AIR QUALITY

THERE ARE THREE POTENTI AL Al R QUALITY | MPACTS ASSOCI ATED W TH THE
PROPCSED QU 2 | M I RA TO SELECTI VELY COLLECT AND TREAT SURFACE WATER



WTH N THE SOUTH WALNUT CREEK BASIN QU 2 FROM SURFACE SEEPS AND SURFACE
WATER MONI TORI NG STATI ONS. THESE ARE:

1. POTENTI AL VOCS RELEASED FROM EXPOSED CONTAM NATED LI QUI DS DURI NG
CONSTRUCTI ON ACTIMI TIES (1.E., SUWMP | NSTALLATI ON, TRENCH EXCAVATI QN)
OR AT SURFACE WATER CCLLECTI ON, STORAGE, AND TREATMENT LOCATIONS, AS
PART OF NORVAL CPERATI ONS OR ACCI DENT CONDI Tl ONS.

2. FUQ TIVE DUSTS AND FCSSI L FUEL CONSUMPTI ON RELATED EXHAUSTS
RESULTI NG FROM ACTI VI TI ES SUCH AS EXCAVATI ON, CONSTRUCTI ON,
OPERATI ONS, NMAI NTENANCE, AND MONI TORI NG

3. WATER TREATMENT PROCESS OFF- GASSI NG RELEASED TO THE ENVI RONMENT AS
PART OF NORVAL CPERATI ONS OR ACCI DENT CONDI TI ONS.

AR QUALI TY | MPACTS FROM VOCS RELEASED DURI NG CONSTRUCTI ON ACTI VI TI ES
(E.G, EXCAVATION) WLL BE M NI MAL WHEN COMPARED TO THE NORMAL

OPERATI ONAL ACTI VI TY AT THE ROCKY FLATS PLANT. THE "PHASE Il RFI/RIFS
WORKPLAN' FOR QU 2 SHOWS VOCS HAVE BEEN DETECTED | N THE SOUTH WALNUT
CREEK BASI N SO LS AND | NCLUDE ACETONE (UP TO 500 PPB), AND

Bl S( 2- ETHYLHEXYL) PHTHALATE (4, 600 PPB) (EG&G 1990A). TABLE A-10 IN
APPENDI X A PRESENTS THE TEST RESULTS FOR VOCS COVPI LED AS PART OF THI S
REPORT. DUE TO THEI R | SOLATED OCCURRENCE, AND THE LI M TED AMOUNT OF
EXCAVATI ON PLANNED, THE AMOUNT OF VOCS RELEASED DURI NG THI S CONSTRUCTI ON
ACTIVI TY ARE NOT LI KELY TO CAUSE MEASURABLE CHANGES | N THE AMBI ENT Al R
QUALI TY. BASED ON SAVPLE ANALYSES TO DATE, VOC CONCENTRATI ONS N SO LS
AT SOUTH WALNUT CREEK ARE | NSI GNI FI CANT.  CONSEQUENTLY, NORVAL
CONSTRUCTI ON ACTI VI TI ES AND EXCAVATI ON FOR SUMP | NSTALLATI ON, BURI ED

Pl PELI NE/ UTI LI TI ES AND PREPARATI ON OF THE PAD AREA FOR THE TREATMENT
SYSTEM MAY NOT RELEASE VOCS TO THE ATMOSPHERE.  PRELI M NARY

CHARACTERI ZATI ON, BASED ON THE PHASE | R REPORT, | NDI CATES THE PRESENCE
OF ELEVATED CONCENTRATI ONS OF SEM - VOLATI LE ORGANI C CHEM CALS
(PHTHALATES) IN THE SO L. ANY Al RBORNE RELEASES OF SEM - VOLATI LE

ORGANI C CHEM CALS WLL BE FROM FUG TI VE DUSTS ASSOCI ATED W TH

CONSTRUCTI ON ACTI VI TIES AND W LL BE CONTROLLED AS DI SCUSSED BELOW

DUST ASSCCI ATED W TH CONSTRUCTI ON AND OPERATI ONAL ACTI VI TIES WLL BE
CONTROLLED AS SPECI FI ED I N THE ENVI RONVENTAL RESTCRATI ON'S HEALTH AND
SAFETY PROGRAM PLAN (ERHSPP). THE ERHSPP ADDRESSES THE M NI MUM HEALTH
AND SAFETY REQUI REMENTS FOR QUTSI DE CONTRACTORS AS DI CTATED BY THE ER
DEPARTMENT AND THE HEALTH SAFETY (HS) DEPARTMENT. THE ERHSPP IS IN

FI NAL FORM AND | S CURRENTLY UNDERGO NG A FI NAL REVI EW BY EPA AND CDH.
THE ERHSPP QUTLI NES THE REQUI REMENTS FOR A PROJECT- SPECI FIC OR SITE
SPECI FI C HEALTH AND SAFETY PLAN ( SSHSP) THAT | DENTI FI ES CONSTRUCTI ON
TASKS, POTENTI AL HAZARDS, AND THE STEPS TO CONTROL HAZARDS. THE SSHSP
W LL BE PREPARED | N ACCORDANCE W TH GUI DELI NES SET FORTH I N THE ERHSPP,
AND WLL BE COVWLETED AFTER THE I M I RA DESIGN IS FINALI ZED SINCE TH S
PLAN PROVI DES PROCEDURES FOR SPECI FIC | M | RA CONSTRUCTI ON AND OPERATI NG
ACTIMITIES. THE SSHSP MJST BE APPROVED BY THE ER AND HS DEPARTMENTS,
AND WLL BE REVI EMED BY EPA AND CDH.

UPON APPROVAL OF THE SSHSP, THE OUTSI DE CONTRACTCR | S BRI EFED AND

ASSI GNED AN RFP CONSTRUCTI ON ENG NEER.  TH'S ENA NEER | S RESPONSI BLE FOR
CONSTRUCTI ON MANAGEMENT AND | MPLEMENTATI ON OF THE SSHSP BY THE
CONTRACTOR.  THE HS DEPARTMENT WLL THEN | SSUE A RENEWABLE ONE- VVEEK
PERM T, CONDI TI ONAL ON THE WORKERS BEI NG BRI EFED AND UNDERSTANDI NG THE
HEALTH AND SAFETY CONCERNS COF THE CONSTRUCTI ON EFFORT. THE CONSTRUCTI ON
I'S MONI TORED BY THE HS DEPARTMENT FCR CONTRACTOR ADHERENCE TO THE SSHSP.

I N ADDI TI ON TO THESE REQUI REMENTS, THE ER DEPARTMENT HAS DEVELCPED W ND
SPEED AND DUST CONTROL SHUT-DOMN LIM TS AS GUI DELI NES FOR THE 881

H LLSIDE IMIRA  SIMLAR PROJECT DOCUVMENT GU DELINES WLL ALSO BE

REQUI RED FOR CONSTRUCTI ON OF THE SOUTH WALNUT CREEK BASIN | M I RA AT QU 2.



DERVAL EXPCSURE, | NHALATI ON, AND | NADVERTENT | NGESTI ON OF Al RBORNE

RADI CACTI VI TY AND VOCS ON FUGQ TI VE DUSTS | S ANALYZED I N SECTICON 7. 6,

" PERSONNEL EXPOSURE- ROUTI NE CPERATI ONS".  PCLLUTI ON FROM ENG NE

EM SSI ONS, FUG Tl VE DUST GENERATI ON BY VEH CLES AND PARTI CULATES FROM

TI RE VEAR ARE ANALYZED SEPARATELY IN SECTION 7.9, "TRANSPORTATI ON | MPACTS".

COLLECTED CONTAM NATED SURFACE WATER W LL BE PROCESSED THROUGH THE
PROPOSED CRCSS- FLOW MEVMBRANE FI LTRATI ON SYSTEM AND ACTI VATED CARBON
SYSTEM FACILITY. DUE TO THE LOW VOC CONCENTRATI ONS | N THE SURFACE
WATER, THE PROPCSED TREATMENT SYSTEM W LL NOT PRODUCE MEASURABLE VOC
EM SSI ONS; THEREFORE, NO CHANGES IN THE LEVELS OF THESE GASES IN THE
AMBI ENT AIR OFF SITE | S EXPECTED. THE NEED FOR PERI CDI C MEMBRANE
CLEANI NG WLL REQUI RE THE USE OF A SMALL AMOUNT COF SCDI UM HYPOCHLORI TE
(NAGHCL). THI' S COULD OCCUR ONCE EVERY 2 TO 4 WEEKS AND WLL NOT | MPACT
OFF-SI TE AIR QUALITY.

THE CROSS- FLOW MEMBRANE FI LTRATI ON SYSTEM | NCORPORATED | NTO THE WATER
TREATMENT SYSTEM TO REMOVE SUSPENDED SOLI DS, DI SSOLVED METALS, AND

RADI ONUCLI DES MAY NOT CONTRI BUTE TO EM SSI ONS DURI NG NORMAL OPERATI ONS
OR BACK FLUSH NG OPERATI ONS. M XI NG OF CHEM CALS FOR WATER PRETREATMENT
OR STRONG ACI DS OR BASES USED FOR HARDWARE CLEANI NG OPERATI ONS MAY
CONTRI BUTE TO ODORS W THI N THE CONFI NES OF THE WATER TREATMENT TRAI LERS
AND SHOULD BE CONTROLLED BY ADEQUATE VENTI LATION.  THESE ODORS WLL NOT
BE NOTI CEABLE FROM OUTS| DE THE TREATMENT FACI LI TY AREA, NOR WLL THEY BE
A HAZARD TO WORKERS | N THE TRAI LERS UNDER NORMAL Cl RCUMBTANCES.  SPILLS
OF CHEM CALS THAT M GHT BE | NVOLVED | N ACCI DENT CONDI TI ONS W LL BE

ADM NI STRATI VELY CONTROLLED BY ACTI ONS SPECI FI ED | N THE OPERATI ONAL
SAFETY ANALYSI S (OSA).

THE OSA ADDRESSES HEALTH AND SAFETY CONCERNS ORI G NATI NG FROM RQUTI NE
SITE OPERATIONS. IT IS SIMLAR TO THE SSHSP I N THAT HEALTH, SAFETY, AND
ENVI RONMVENTAL HAZARDS ARE | DENTI FI ED AND EVALUATED FOR CONTRCL. THI S
ANALYSI S | S ALSO REVI EMED BY AND MUST BE APPROVED BY THE HS DEPARTMENT.
TRAINING | S REQUI RED PRI OR TO CPERATI ON W TH OVERSI GHT AND MONI TORI NG BY
THE HS DEPARTMENT.

OPERATI ON AND MAI NTENANCE COF THE GAC SYSTEM ARE SI MPLER THAN FOR THE
CROSS- FLOW MEMBRANE FI LTRATI ON SYSTEM  THE GAC CCLUWNS, CONTAI NI NG
EXHAUSTED CARBON, WLL BE SH PPED TO AN OFF- SI TE LOCATI ON FOR
RECGENERATI ON.  SPI LLS OF LI QUI DS ASSCCl ATED W TH THE OPERATI ON COF THE
GAC COLUWNS WLL BE LIMTED TO THE EFFLUENT EXI TI NG THE CRCSS- FLOW
MEMBRANE FI LTRATI ON SYSTEM WH CH WLL HAVE REMOVED MANY COF THE

CONSTI TUENTS OF CONCERN.  THE EFFLUENT WATER FROM THE MEMBRANE

FI LTRATI ON TREATMENT SYSTEM MAY CONTAI N SOVE AMOUNT OF VOCS.  EFFLUENT
CONCENTRATI ON REQUI REMENTS ARE CONTAI NED | N TABLE 4-1, BASI S FOR DESI GN
OF SURFACE WATER TREATMENT.

7.2 WATER QUALITY

THE PROPCSED | M I RA WLL REDUCE THE CONTAM NANT LOADI NG TO SCUTH WALNUT
CREEK.  SURFACE WATER RUNCFF ENTERI NG EXCAVATED AREAS AND EXCEEDI NG THE
DESI GN CAPACI TI ES OF THE SYSTEM MAY CREATE SO L ENTRAI NVENT ( SEDI MENT
TRANSPORT) BY SURFACE RUNOFF ENDI NG | N OPEN WATERS ON SI TE. THE AMOUNT
OF WATER EXCEEDI NG THE DESI GN CAPACI TY OF THE CCOLLECTI ON SYSTEM SHOULD
BE M NI MVAL.

SOVE EXCAVATI ON WLL OCCUR I N SO LS THAT ARE EXPECTED TO HAVE MEASURABLE
LEVELS OF SEM - VOLATI LE ORGANI C CHEM CALS, PRI MARI LY PHTHALATES.

BECAUSE PHTHALATES ADSORB ONTO THE SO L PARTI CLES AND THUS ARE NOT
TRANSFERRED FROM SO L TO WATER I N MEASURABLE QUANTI TI ES, SURFACE WATER
RUNCFF SHOULD NOT CAUSE A WATER QUALI TY CONCERN AS LONG AS EROCSI ON
CONTROL MEASURES ARE APPLIED TO ALL SO LS EXCAVATED DURI NG REMEDI AL
ACTION. THE | M| RA CONSTRUCTI ON SPECI FI CATI ONS W LL | NCLUDE



POST- EXCAVATI ON ERCSI ON CONTRCL MEASURES. TECHNI QUES MAY | NCLUDE, BUT
NOT BE LI M TED TO FI BER COMPOSI TE NETS, GROUTED RI PROCK, HYDROMULCHI NG
AND SEEDI NG

SOUTH WALNUT CREEK BASIN SO LS WTH N QU 2 ARE CONTAM NATED W TH
PLUTONI UM AND AVERI Cl UM ( ROCKWELL | NTERNATI ONAL, 1989A). PRIOR TO
CONSTRUCTI ON WORK FOR THE SURFACE WATER CONTAM NATI ON CLEANUP, SURVEYS
W LL BE PERFORMED TO DETECT ANY PRESENCE OF ELEVATED RADI QACTI VE
CONTAM NATI ON.  ELEVATED RADI QACTI VE CONTAM NATI ON W LL BE HANDLED | N
ACCORDANCE W TH THE SSHSP PROCEDURES.

FOR THE CROSS- FLOW MEVMBRANE FI LTRATI ON SYSTEM THE GREATEST POTENTI AL
FOR NEGATI VE WATER QUALITY | MPACTS RESULTS FROM CHEM CALS | NVOLVED | N
THE PRETREATMENT OF THE WASTE STREAM AND CONCENTRATED ACI DS CR BASES
UTI LI ZED PERI CDI CALLY FOR DESCALI NG OF EQUI PMENT. HANDLI NG OF THE
CONCENTRATED CLEANI NG CHEM CALS W LL BE GOVERNED BY AN OSA, AS WLL THE
PRECAUTI ONS FOR HANDLI NG THE DEWATERED SQOLI DS GENERATED | N THE WATER
TREATMENT PROCESS.

DEWATERED SCLI DS WLL BE HANDLED AS A LONMLEVEL M XED WASTE. THI S WLL
REQUI RE SCLI DI FI CATI ON AT AN EXI STING RFP FACI LI TY TO MEET THE
TRANSPORTATI ON AND DI SPOSAL REQUI REMENTS. THE SOLI DI FI ED WASTE WLL BE
DI SPOSED OF AT THE NEVADA TEST SITE CR SIM LAR FACILITY AFTERIT IS
SAMPLED AND ANALYZED TO DETERM NE COWPLI ANCE W TH RECENTLY PROMJLGATED
RCRA LAND BAN RESTRI CTI ONS.

THE VOLUME OF WASTE WLL NOT BE A MAJOR ADDI TI ON TO THOSE WASTES ALREADY
PROCESSED AT THE RFP. THE COLLECTI ON, TRANSPORT, AND TREATMENT COF THE
DEWATERED SCLI DS WLL BE | N ACCORDANCE W TH STANDARD PLANT OPERATI NG
PROCEDURES AND DOES NOT PRESENT A SI GNI FI CANT HAZARD TO ON-SI TE CR

OFF- SI TE WATER QUALI TY.

THE GAC ADSORPTI ON SYSTEM W LL PROVI DE EVEN LESS PROSPECTS FCR NEGATI VE
I MPACT TO WATER QUALI TY ON SI TE THAN THE CROSS- FLOW MEMBRANE FI LTRATI ON
SYSTEM THE CARBON COLUWNS W LL BE FULLY SELF- CONTAI NED AND HOLD
APPROXI MATELY 2, 000 POUNDS OF CARBON. THE UNITS ARE SHI PPED TO AN

OFF- SI TE LOCATI ON FOR REGENERATI ON.  APPROXI MATELY ONE GALLON OF WATER
PER 3 TO 4 POUNDS OF CARBON (500 GALLONS) COULD BE SPILLED DURI NG UNI T
CHANGEQUT OF THE CARBON COLUWN.  THI'S PCSSIBILITY IS M Tl GATED BY THE
USE OF SECONDARY CONTAI NVENT WHI CH CAPTURES ALL OF THE POTENTI ALLY

SPI LLED WATER. THE NET EFFECT | S THAT THERE WLL BE NO SPI LL DURI NG
CARBON COLUWN CHANGEQUT. PROCEDURES W LL BE ESTABLI SHED FOR THE SAFE
CHANGEQUT OF THE EXHAUSTED GAC COLUWNS. THE TRANSPORT OF THE EXHAUSTED
GAC COLUWNS WLL BE IN ACCORDANCE W TH STANDARD PLANT AND

PRQIECT- SPECI FI C OPERATI NG PROCEDURES AND PRESENTS A NEGLI G BLE HAZARD
TO ON-SI TE OR OFF- SI TE WATER QUALI TY.

7.3 TERRESTRI AL | MPACTS

TERRESTRI AL ENVI RONVENT FEATURES THAT MAY BE NEGATI VELY | MPACTED BY THE
PROPCSED | M | RA | NCLUDE ANI MAL LI FE, PLANT LI FE, AND LAND FORVS

(1 NCLUDI NG VEETLANDS) .  THESE NEGATI VE | MPACTS ARE EXPECTED TO BE

M N MAL, BECAUSE OF THE DI STURBANCE TO THE AREAS OF CONCERN CAUSED BY
THE PLANT' S CONSTRUCTI ON AND CPERATI ON DURI NG THE PAST 37 YEARS. THESE
PAST DI STURBANCES HAVE LEFT THE 903 PAD WTH AN ASPHALT PAD CAP AND THE
EAST TRENCHES AREA HAS SURFACE EVI DENCE OF BURI AL TRENCHES. THE EFFECTS
OF THE IMIRA WLL NOT SIGN FI CANTLY | MPACT THE ALREADY- DI STURBED AREAS.
NUMERQUS SPECI ES OF ANI VAL AND PLANT LI FE HAVE BEEN | DENTI FI ED AT THE
RFP.  NO ANI MALS ARE CLASSI FI ED AS RARE OR ENDANGERED ( DOE, 1980) .

ROCKY FLATS FLORA HAVE BEEN | DENTI FI ED THROUGH AN ON-SI TE | NVENTCRY BY
DR WA WEBER, ET. AL., (WEBER 1974), FROM THE UNI VERSI TY OF COLORADO
THE | NVENTORY REVEALED 327 SPECI ES OF VASCULAR PLANTS, 25 LICHENS, 16



BRYCPHYTES, AND ONE MACROSCCOPI C GREEN ALGAE. NONE ARE THREATENED CR
ENDANGERED.

THE PROPCSED SI TE FOR THE TREATMENT FACI LI TY TRAILERS IS IN THE
NORTHWEST SECTI ON OF THE EAST TRENCHES AREA, NORTH OF | HSS-110.

LEVELING ElI THER BY THE ADDI TI ON OF CLEAN FI LL MATERI AL OR GRADING WLL
CAUSE M NI MAL ADVERSE | MPACT TO THE AREA. CONSTRUCTI ON ACTI VI TI ES COULD
BE POTENTI ALLY LOCALLY DESTRUCTI VE TO THE VEGETATI ON AND GROUND- DVELLI NG
RCODENTS, REPTILES AND | NVERTEBRATES, BUT TH S | MPACT | S EXPECTED TO BE
M N MAL. NONE OF THE POTENTI ALLY AFFECTED VERTEBRATES, | NVERTEBRATES OR
VEGETATI ON | N THE DI STURBED AREAS ARE THREATENED OR ENDANGERED. NO

CRI TI CAL HABI TATS ARE KNOWN | N THE STUDY AREA. THE PROPOSED I M I RA WLL
HAVE M NI MAL NEGATI VE | MPACT TO SQUTH WALNUT CREEK.

TWD SURFACE WATER COLLECTI ON PO NTS (SW59 AND SW61) THAT FEED SQUTH
WALNUT CREEK WERE OBSERVED I N APRIL 1990. FLOAS WERE RECCRDED AT 37.3
GPM FOR SW61 AND AT 4.5 GPM FOR SW59. A TH RD SURFACE WATER

COLLECTI ON PO NT, DESI GNATED AS SW 132, | S EXPECTED TO PRODUCE 18 GPM
DI VERSI ON OF WATER FROM SW59, SW61 AND SW 132, PROCESSI NG THE WATER
THROUGH THE PROPCSED TREATMENT PLANT, AND RE- | NTRODUCI NG THE WATER JUST
DOMGRADI ENT OF SW 132 SHOULD HAVE NO | MPACT ON THE WATER RESQURCES
MANAGEMENT CF SOUTH WALNUT CREEK.

THE PROPCSED | M I RA | S NOT' EXPECTED TO HAVE AN ADVERSE EFFECT ON LI NEAR
VETLANDS. | N 1989, EG&G AUTHORI ZED THE PREPARATI ON COF A WETLANDS
ASSESSMENT FOR THE ENTI RE ROCKY FLATS PLANT SITE (EG&G 1990B). TH'S
REPORT | DENTI FI ED 107 ACRES OF AREAL WETLANDS AND 84, 970 FEET OF LI NEAR
VETLANDS W TH N THE ROCKY FLATS PLANT SI TE. SOUTH WALNUT CREEK | S

| DENTI FI ED AS ONE OF SI X EPHEMERAL STREAMS TRAVERSI NG THE PROPERTY AND
I' S CONSI DERED RELATI VELY | MPORTANT AS PART OF THE SI TE DRAI NAGE SYSTEM
THE PROPOSED ACTION, AS I T | MPACTS WETLANDS, W LL NOT BE DI SCERNI BLE
FROM CURRENT STREAM MANAGEMENT.

NO WETLANDS | MPACT | S EXPECTED FROM TREATI NG WATER PRI CR TO

REI NTRCDUCTI ON | NTO SOUTH WALNUT CREEK. THE PROPCSED ACTI ON CALLS FOR
W THDRAWAL OF UP TO 37.5 GPM OF CONTAM NATED SURFACE WATER FROM STATI ON
SW61, 4.5 GPM FROM SW59, AND 18 GPM FROM SW132. WATER FROM THESE
COLLECTI ON PO NTS WLL BE DI VERTED | NTO PROPERLY SI ZED SUMPS AND PI PED
TO A TREATMENT PLANT EQUALI ZATI ON TANK TO PROVI DE THE TREATMENT PLANT
W TH A CONSTANT FEEDSTOCK. WATER FROM THE TREATMENT PLANT WLL BE

REI NTRCDUCED | NTO SOUTH WALNUT CREEK | MVEDI ATELY DOMNSTREAM COF CS-132.
WATER DI VERTED FROM THE SOURCES WOULD BE REMOVED FROM THE SURFACE WATER
SYSTEM FOR NO MORE THAN 3-4 HOURS AT 60 GPM AND FOR NO MORE THAN 48
HOURS AT VERY LOW FLOWS.

AS MENTI ONED EARLI ER, TREATED WATER FROM THE TREATMENT SYSTEM W LL BE
DI SCHARGED | NTO SOUTH WALNUT CREEK, JUST DOMGRADI ENT OF CS-61 (THE
SURFACE WATER COLLECTI ON SYSTEM OF SW61). THE SOUTH WALNUT CREEK BASI N
CONTAINS A SERIES OF FI VE ON-CHANNEL RESERVAO RS.  THE LAST POND I N THE
SERI ES, POND B-5, DI SCHARGES DI RECTLY | NTO SQUTH WALNUT CREEK. WATER
VOLUME | S MANAGED BY THESE PONDS AND | S DI SCHARGED DI RECTLY TO SCQUTH
WALNUT CREEK | N ACCORDANCE W TH THE PLANT' S NPDES PERM T. DI SCHARGED
WATER FOLLOAS THE SOUTH WALNUT CREEK DRAI NAGE NORTH TO THE NATURAL
WALNUT CREEK DRAI NAGE. SURFACE WATER FLOW I N WALNUT CREEK NEAR THE
PROPERTY BCOUNDARY | S CURRENTLY BEI NG DI VERTED AROUND GREAT WESTERN
RESERVO R, WH CH IS A DRI NKI NG WATER SOURCE FOR THE C TY OF BROOWFI ELD,
AND |'S THEN RETURNED TO THE NATURAL DRAI NAGE CHANNEL. DUE TO THE
EPHEMERAL NATURE OF SOUTH WALNUT CREEK, NO | MPACT TO WETLANDS | S

ANTI Cl PATED AS A RESULT COF THE PRCPCSED ACTI ON TO TREAT SURFACE WATER

ALTHOUGH NO LONG- TERM | MPACT TO WETLANDS | S ANTI CI PATED, IT IS PCSSI BLE
THAT CONSTRUCTI ON ACTI VI TI ES COULD ADVERSELY AFFECT A FEW WETLANDS
PLANTS DURI NG DI TCH MODI FI CATI ONS OR SUMP | NSTALLATI ON.  REPLACEMENT CF



ANY DESTROYED WETLAND PLANTS WLL FOLLOW THE COVPLETI ON OF CONSTRUCTI ON,
RESULTI NG I N NO NET | MPACT TO WETLANDS AT THE RFP.

7.4 ARCHAEQLOGY AND H STORI C SI TES

THE 903 PAD, MOUND AND EAST TRENCHES AREAS HAVE BEEN H GHLY DI STURBED
OVER A NUMBER OF YEARS. DUE TO TH S DI STURBANCE AND THE TOPOGRAPH C
POSI TI ON OF THE SUBJECT AREA, THE STATE OFFI CE OF ARCHAEOLOGY AND

H STORI C PRESERVATI ON HAS DETERM NED THAT THI S ACTI ON WLL NOT | MPACT
CULTURAL RESOURCES ( BURNEY, 1989).

AN ARCHAEOLOG CAL AND HI STORI CAL SURVEY OF THE RFP WAS CONDUCTED BETWEEN
JULY 18 AND AUGUST 22, 1988, WH CH DETERM NED TWD SI TES HAVE POTENTI AL
ELIG BILITY TO THE NATI ONAL REG STER OF H STORI C PLACES. HOWEVER,

I NSUFFI CI ENT | NFORVATI ON CURRENTLY EXI STS TO MAKE THI S DETERM NATI ON
THESE TWO SI TES ARE LOCATED NORTHWEST AND SOUTHWEST OF THE | NVESTI GATI ON
AREA, AND WLL NOT BE DI STURBED BY THE PROPCSED ACTI ON ( BURNEY, 1989).

7.5 SHORT- AND LONG TERM LAND PRODUCTI VI TY

LAND WTH N QU 2 | S CURRENTLY UNDEVELCPED AND W LL REMAIN SO FOCR THE
FORESEEABLE FUTURE AS PART OF THE ROCKY FLATS PLANT. QU 2 LIES WTH' N
THE ROCKY FLATS PLANT SECURI TY BOUNDARI ES AND |'S NOT ACCESSI BLE TO THE
GENERAL PUBLI C.

7.6 PERSONNEL EXPCSURES - ANALYSI S METHODOLOGY

THE EFFECTS OF PERSONNEL EXPOSURES TO HAZARDOUS CHEM CALS HAVE BEEN
ESTI MATED | N TERVS OF | NCREASED RI SKS OF ElI THER DEVELCPI NG CANCER
(CARCI NOGENI C RI SK) OR SOME OTHER ADVERSE HEALTH EFFECT DUE TO THE
EXPCSURE ( NONCARCI NOGENI C RI SK).  ANALYSES WERE DONE SEPARATELY FOR
THOSE DI RECTLY | NVOLVED | N REMEDI AL ACTI ONS (WORKERS), OTHER RFP
PERSONNEL NOT DI RECTLY | NVOLVED | N REMEDI AL ACTI ONS (SI TE EMPLOYEES),
AND OFF-SI TE | NDI VI DUALS (GENERAL PUBLI C). DETAILED RI SK ASSESSMENT
CALCULATI ONS ARE PROVI DED | N APPENDI X G

Al RBORNE CONTAM NANT CONCENTRATI ONS AT THE RECEPTOR (S| TE EMPLOYEES,
GENERAL PUBLI C) LOCATI ONS WERE ESTI MATED USI NG THE GAUSSI AN PLUMVE
EQUATI ON OF PASQUILL AS MODI FI ED BY G FFORD (1961) FOR GROUND- LEVEL
CONCENTRATI ONS AT THE CENTERLI NE OF THE PLUME. ASSUM NG A GROUND- LEVEL
RELEASE, THE EQUATI ON BECOMES:

%Q=( %(SIGWA(Y)) (SIGA(Z)) Y(-1)
WHERE:

% = Al R CONCENTRATION, M M3 OR CI/ MB

Q = EM SSI ON RATE, MF SEC OR C/ SEC

U = WND SPEED, M SEC

SI GVA(Y) = HORI ZONTAL DI SPERSI ON COEFFI Gl ENT, M
SI GVA(Z) = VERTI CAL DI SPERSI ON CCEFFI Cl ENT, M

THE DI SPERSI ON COEFFI Cl ENT VALUE IS A FUNCTI ON OF THE DOMW ND DI STANCE,
WHETHER THE CONTAM NANT EM SSION | S A LONG TERM ( CONSTRUCTI QN,

OPERATI ON) OR A SHORT- TERM ( ACCl DENT SOURCE), AND THE PREVAI LI NG
METECROLOG CAL CONDI TI ONS ( PASQUI LL STABILITY CLASS). LONG TERM

DI SPERSI ON CCEFFI G ENTS WERE CALCULATED USI NG BRI GGS FORMULAS FCR CPEN
COUNTRY CONDI TIONS (d FFORD, 1976), PASQUILL STABILITY CLASS D

( PREVALENT CONDI TI ON PER RFP EI'S), AND AVERAGE ANNUAL DOMW ND

DI RECTI ONAL FREQUENCI ES.  SHORT- TERM DI SPERSI ON COEFFI Cl ENTS WERE
CALCULATED USI NG FORMULAS DEVELOPED BY SLADE (1968), PASQUI LL STABILITY
CLASS F, AND NO W ND DI RECTI ONAL AVERAG NG



THE TOXI G TY ASSESSMENT (| NTAKE AND RI SK) FOR CARCI NOGENI C AND

NONCARCI NOGENI C EFFECTS OF CHEM CALS WAS PERFORMED | N ACCORDANCE W TH
THE EPA' S RI SK ASSESSMENT GUI DANCE FOR SUPERFUND SI TES ( EPA, 1989).

EPA' S | NTEGRATED RI SK | NFORVATI ON SYSTEM (I RI'S) WAS UTI LI ZED AS THE

PRI MARY SOURCE FOR TOXI G TY | NFORVATI ON (RFDS AND SLOPE FACTORS). EPA'S
HEALTH EFFECTS ASSESSMVENT SUMVARY TABLES FOR THE FOURTH QUARTER CF FY
1990 (EPA, 1990B) WERE USED AS A SECONDARY SCURCE OF | NFORMATI ON.  FCR
ORGANI C CHEM CALS, | NHALATION TOXI A TY VALUES (RFDS, SLOPE FACTORS) WERE
ESTI MATED USI NG THE ORAL PATHWAY VALUES | N THOSE | NSTANCES WHERE

| NHALATI ON VALUES VERE NOT AVAI LABLE. | T WOULD BE EXPECTED THAT THE
TOXIC TY VALUES FOR BOTH PATHWAYS WOULD BE SI M LAR DUE TO SI M LAR
ABSCRPTI ON EFFI Cl ENCI ES FOR CRGANI C MATERI ALS.

ESTI MATES OF CARCI NOGENI C RI SKS WERE CALCULATED FOR EACH OF THE CRGANI C
CHEM CALS | DENTI FI ED I N TABLE 4-1, AND THE | NDI VI DUAL RI SKS SUMVED FCR A
TOTAL CARCI NOGENI C RI SK.  THE CARCI NOGENI C RI SKS ARE CONSI DERED TO BE
CUMULATI VE FOR THE ENTI RE PERI OD OF EXPCSURE AND THE CALCULATI ONS YI ELD
AN ESTI MATE FOR THE LI FETI ME | NCREASED R SK OF CANCER

NONCARCI NOGENI C RI SKS ARE CONSI DERED " THRESHOLD' EVENTS. THAT IS, NO
EFFECT IS OBSERVED BELOW A G VEN EXPCSURE. THE POTENTI AL FOR | NCREASED
HEALTH EFFECTS ARE EXPRESSED I N TERVS OF THE NON- CANCER HAZARD QUOTI ENT,
VWH CH EQUALS THE EXPCSURE LEVEL Di VI DED BY THE REFERENCE DOSE

(NONCARCI NOGENI C TOXIAI TY VALUE). THE EPA METHODOLOGY ASSUMES THAT A
QUOTI ENT VALUE COF LESS THAN ONE | S UNLI KELY TO RESULT | N ADVERSE HEALTH
EFFECTS, EVEN FOR SENSI Tl VE POPULATI ON GROUPS. GENERALLY, THE GREATER
THE QUOTI ENT VALUE ABOVE UNI TY, THE GREATER THE LEVEL OF CONCERN.

CHRONI C OR SUBCHRONI C REFERENCE DOSE VALUES WERE UTI LI ZED I N THE

NON- CANCER HAZARD QUOTI ENT CALCULATI ON, DEPENDI NG ON THE POTENTI AL
DURATI ON COF THE EXPCSURE.

EXPOSURES TO SI TE EMPLOYEES AND MEMBERS OF THE GENERAL PUBLI C VEERE
ANALYZED BASED ON A SI NGLE, HYPOTHETI CAL | NDI VI DUAL FOR EACH EXPCSURE
CATEGORY. SI TE EMPLOYEES WERE ASSUMED TO BE ASSI GNED, ElI GAT HOURS A DAY
FOR THE DURATI ON OF THE RELEASE, TO WHATEVER BU LDI NG WOULD RECEI VE THE
GREATEST AVERACE Al RBORNE EXPOSURE.  FOR THE PROPOSED ACTI ON, THE
NEAREST OCCUPI ED LOCATI ONS RESULTI NG | N THE GREATEST EXPOSURE TO OTHER
SI TE PERSONNEL | NCLUDE BU LDI NG 988, 995, AND THE GATE 9 GUARD PCST

(1 NNER GUARD POST ON EAST ACCESS ROAD). THE ANALYSIS OF THE | MPACT TO
THE GENERAL PUBLI C ASSUMED A SI NGLE | NDI VI DUAL WOULD REVAI N AT THE PO NT
OF H GHEST EXPOSURE (DUE EAST AT PLANT BOUNDARY) ACCESSI BLE TO THE
GENERAL PUBLI C FOR EACH PATHWAY, TWENTY- FOUR HOURS PER DAY, FOR THE

ENTI RE DURATI ON OF THE RELEASE. THESE CALCULATI ONS PROVI DE AN UPPER
BOUND FCR THE | NCREASED RI SKS TO AN | NDI VI DUAL FROM EACH COF THESE
GROUPS. DURING THE REMEDI AL ACTION, I T I'S UNLI KELY THAT ANY WORKER,

SI TE EMPLOYEE, OR MEMBER OF THE GENERAL PUBLI C WOULD EXCEED OR EVEN
APPRCACH THE RI SKS ESTI MATED FOR THEI R RESPECTI VE GROUP.

I N CALCULATI ONS OF THE ESTI MATED | NCREASED Rl SKS TO MEMBERS COF THE
GENERAL PUBLI C FROM HAZARDQUS CHEM CALS, THE | MPACTS ON | NFANTS AND
YOUNG CHI LDREN WERE CALCULATED SEPARATELY FROM THOSE ON ADULT MEMBERS OF
THE PCPULATI ON. | NFANTS AND YOUNG CHI LDREN DI FFER FROM ADULTS I N THE
RATE OF UPTAKE OF THE HAZARDOUS CHEM CALS AND | N BODY VEI GHT. BOTH CF
THESE FACTORS | NFLUENCE THE CALCULATI ONS OF | NCREASED RI SK.  TO ASSESS
NONCARCI NOGENI C RI SKS, NON- CANCER HAZARD QUOTI ENTS WERE ESTI MATED FCR
BOTH CHI LDREN AND ADULTS. THE NUMBERS QUOTED IN THE TEXT OF TH S
DOCUMENT ARE THOSE FOR THE GROUP W TH THE GREATEST | NCREASED RI SK CR
CONCERN.  CARCI NOGENI C RI SKS TO A MEMBER OF THE GENERAL PUBLI C VEERE
ESTI MATED ASSUM NG EXPCSURE FOR THE ENTI RE LENGTH OF THE RELEASE, WH CH
WAS CONSERVATI VELY ASSUMED TO BE TH RTY YEARS. TWD EXPOSURE CATEGORI ES
WERE CONSI DERED: 1) THE MEMBER OF THE PUBLI C | S ALREADY AN ADULT WHEN
THE PRQJECT STARTS; AND 2) THE | NDI VIDUAL |'S ASSUMED TO BE A CH LD FOR
THE FI RST FI VE YEARS CF REMEDI AL ACTI ON AND AN ADULT FOR THE RENMAI NI NG



25 YEARS. THE NUMBERS I N THE REPORT REPRESENT WH CHEVER ANALYSI S
Yl ELDED THE HI GHEST | NCREASED Rl SK OF CANCER

THE | NTAKE OF RADI QACTI VE MATERI ALS HAS BEEN ASSESSED BY CALCULATI NG
TOTAL | NTAKE BY | NDI VI DUALS AND CONVERTI NG THAT TO COMM TTED EFFECTI VE
DOSE EQUI VALENT (CEDE) USI NG THE EXPOSURE- TO- DOSE CONVERSI ON FACTORS FOR
| NHALATI ON (TABLE 2.1 OF EPA, 1988). | NTERNAL DOSE CONVERS| ON FACTORS
FOR CALCULATI ON OF DOSE TO THE PUBLIC, PART 2 (DCE, 1988A), WAS USED TO
ASSESS DOSE TO THE PUBLIC. THE CALCULATED EXPOSURE VALUES ARE THEN
COVPARED W TH THE APPLI CABLE DOE LI M TS FOR EACH RECEPTCR GROUP. DCOE
ORDER 5480. 11 (DOE, 1988B) ESTABLISHES A LIMT OF 5 REM ( EFFECTI VE DOSE
EQUI VALENT) PER YEAR FOR OCCUPATI ONAL WORKERS. DOE ORDER 5400.5 ( DOE,
1990B) | NCORPORATES A CLEAN AIR ACT (CAA) LIMT OF 10 MREM ( EFFECTI VE
DOSE EQUI VALENT) PER YEAR FOR MEMBERS OF THE PUBLI C FROM ROUTI NE

Al RBORNE EM SSI ONS AND A DOSE LIM T OF 100 MREM PER YEAR FROM ALL
EXPOSURE MODES.

7.7 PERSONNEL EXPCSURES - ROUTI NE OPERATI ONS
7.7.1 WORKER EXPCSURE Rl SKS

WORKERS | NVOLVED | N THE | NSTALLATI ON OF COLLECTI ON FACI LI TIES AND THOSE
I N\VOLVED | N CPERATI ON OF THE FACI LI TI ES ASSOCI ATED W TH THE REMEDI AL
ACTI ON MAY EXPERI ENCE | NCREASED RI SKS THROUGH SEVERAL PATHWAYS:

1. AIRBORNE EXPCSURE TO VOCS NEAR CONSTRUCTI ON ACTI VI TI ES, EQUI PMENT
| NSTALLATION, OR WTHI N THE FACI LI TY.

2. DERVAL EXPOSURE TO CRGANI C AND | NORGANI C CHEM CALS CR RADI OACTI VE
MATERI ALS, ESPECI ALLY DURI NG CONSTRUCTI ON ACTI VI Tl ES.

3. | NHALATI ON OF ORGANI C CHEM CALS, | NORGANI C CHEM CALS, OR RADI QACTI VE
MATERI ALS ON FUG Tl VE DUST, ESPECI ALLY THOSE GENERATED DURI NG
CONSTRUCTI ON ACTI VI TI ES.

Al RBORNE EXPCSURES TO VOCS

IT IS PROPCSED THAT THE TREATMENT FACI LI TY BE LOCATED | N THE EAST
TRENCHES AREA, NORTHWEST CF | HSS-110. ASSOCI ATED PI PI NG AND UTI LI TI ES
WLL BE LOCATED, TO THE DEGREE PCSSI BLE, TO AVA D SO LS CONTAM NATED
WTH VOCS. THERE WLL BE MONI TORI NG TO ASSESS PCSSI BLE EXPCSURES TO
VOCS DURI NG THESE CONSTRUCTI ON ACTIVI TIES. PROTECTI VE MEASURES
APPRCPRI ATE FOR THE LEVEL OF VOCS DETECTED WLL BE SPECI FIED IN THE
SSHSP TO PROTECT THE WORKERS. THE POTENTI AL FOR CHRONI C OR ROUTI NE
EXPOSURE OF WORKERS TO VOCS RESULTI NG FROM OPERATI ONS AND NMAI NTENANCE
TASKS WLL BE SMALL. OSA PROCEDURES W LL BE ESTABLI SHED TO CONTRCL
POTENTI AL HAZARDS TO WORKERS.

THE TREATMENT FACI LI TY TRAI LERS WLL BE VENTI LATED TO PREVENT THE

BU LDUP CF VOC VAPCRS | N THE WORK ENVI RONVENT.  THE PROCESS REACTI QN,
CONCENTRATI ON, AND NEUTRALI ZATI ON TANKS W LL BE EQUI PPED W TH H NGED
COVERS TO M NI M ZE THE | NTRCDUCTI ON OF VOC VAPCRS | NTO THE WORK AREA.
THE FI LTRATI ON, DEWATERI NG AND CARBON ADSORPTI ON UNI TS ARE CLOSED
SYSTEMS AND THUS W LL NOT ACT AS VOC VAPOR SOURCES. PERI ODI C (EVERY 1
TO 3 DAYS) REMOVAL OF DEWATERED SOLI DS (SLUDGE) FROM THE DEWATERI NG
EQUI PMENT WLL BE NECESSARY. TH S WLL REQU RE OPENING OF THE FILTER
PRESS HQUSI NG AND POTENTI AL SHORT- TERM EXPCSURE TO VOC VAPCRS. FACILITY
VENTI LATI ON AND OSA PROCEDURES W LL PROVI DE APPROPRI ATE PERSONNEL
PROTECTI ON.  THE WET CONSI STENCY OF THE SLUDGE W LL PRECLUDE POTENTI AL
AERCSCLI ZATI ON OF RADI QACTI VE PARTI CULATES AND ASSCCI ATED EXPCSURE FROM
I NHALATI ON.  THE DEWATERED SCLI DS WLL BE HANDLED AS A LOWLEVEL M XED
WASTE. OQUTDOOR OPERATI ONAL TASKS, SUCH AS MAI NTENANCE COF THE SURFACE
WATER COLLECTI ON SYSTEM W LL BE PERFORVED | N ACCORDANCE W TH THE



APPRCPRI ATE CSA.

ACTIVI TIES THAT M GHT LEAD TO NONRQUTI NE EXPCSURES, SUCH AS CPEN NG
TANKS OR OTHER NMAI NTENANCE CPERATI ONS, W LL BE OF SHORT DURATI ON AND
WLL NOT LEAD TO CHRONI C EXPOSURES. MON TORI NG THESE ACTIVITIES WLL BE
NECESSARY, HOWEVER, TO DETERM NE THAT ADEQUATE PROTECTI VE MEASURES WERE
USED TO ASSURE THAT WORKERS WERE NOT EXPOSED TO VOC LEVELS EXCEEDI NG
APPRCPRI ATE LIM TS FOR THE | NDI VI DUAL CHEM CALS.

DERVAL EXPCSURES

AS WTH Al RBORNE EXPCSURES, POTENTI AL DERVAL EXPOCSURES W LL BE
CONTROLLED W TH THE | MPLEMENTATI ON OF SSHSP AND OSA PROCEDURES.
POTENTI AL LEVELS OF PROTECTI ON FROM SPLASH NG AND CONTACT W TH
CONTAM NANTS | NCLUDE THE USE OF GLOVES, PROTECTI VE CLOTH NG GOGAELES,
AND HOODS.

DURI NG CONSTRUCTI ON ACTI VI TI ES FOR THE PROPCSED ACTI ON, THERE WLL BE

LI TTLE OR NO POTENTI AL FOR DERVAL CONTACT WTH SO L CONTAM NATED W TH
VOCS. THE TREATMENT FACILITY WLL BE CONSTRUCTED | N THE EAST TRENCHES
AREA, NORTHWEST OF | HSS-110, WHERE VOC CONTAM NATI ON LEVELS ARE

ANTI Cl PATED TO BE LONW THE PI PI NG FOR THE WATER TREATMENT FACI LI TY WLL
BE RQUTED THROUGH UNCONTAM NATED SO L TO THE EXTENT PCSSI BLE.  ANY
EXCAVATED SO L FROM DESI GNATED | HSSS W LL BE TREATED AS A RCRA M XED
WASTE UNTI L DETERM NED OTHERW SE. | NORGANI C CHEM CALS AND RADI CACTI VE
MATERI ALS | DENTI FI ED | N THE WORK AREAS ARE NOT READI LY ABSCRBED THROUGH
THE SKIN AND WOULD RESULT IN A NEGLI G BLE EXPCSURE PATHWAY.

PERSONAL PROTECTI VE MEASURES MAY BE NECESSARY DURI NG SOME RQUTI NE
OPERATI ONS ACTI VI TI ES WHERE THERE | S A POTENTI AL FOR CONTACT W TH
CONTAM NATED WATER (E. G, RQUTI NE WATER SAMPLI NG OR SOLI DS REMOVAL I N
THE TREATMENT FACILITY). |F SUCH MEASURES ARE NECESSARY FOR THE
PROTECTI ON OF THE WORKERS, THEY WLL BE SPECI FIED I N THE CSA FOR THOSE
ACTI VI TI ES.

I NHALATI ON CF FUG TI VE DUST

FUG TI VE DUSTS ARE LI KELY TO BE GENERATED DURI NG CONSTRUCTI ON ACTI VI TI ES
FOR THE WATER COLLECTI ON AND TREATMENT FACI LI TIES. THE PHASE |1

SAMPLI NG PLAN (EG&G 1990A) | NCLUDES SO L SAMPLI NG | N THE AREAS OF

I NTEREST, BUT THE RESULTS ARE NOT YET AVAILABLE. FOR THI S REASON, THE
SURFACE SO L CONDI TI ONS HAVE BEEN ESTI MATED USI NG AVAI LABLE SO L SAMPLES
FROM THE PHASE | RI/FS (ROCKWELL, 1987A). WHERE SO L SAMPLES WERE NOT
AVAI LABLE, THE NEAREST SO L SAMPLES LOCATED BETWEEN THE AREA OF | NTEREST
AND THE MOST LI KELY SOURCE OF CONTAM NATI ON HAVE BEEN USED.

THE SO L SAMPLE RESULTS | NDI CATE THAT THE ONLY ORGANI C CHEM CAL OF
CONCERN I N SO L ABOVE THE WATER TABLE IS Bl S (2- ETHYLHEXYL) PHTHALATE.
ACETONE AND METHYLENE CHLORI DE WERE REPORTED BUT ARE SUSPECTED TO BE
LABCRATCRY CONTAM NANT ARTI FACTS. CONSEQUENTLY, IT IS THE ONLY

SI GNI FI CANT ORGANI C CHEM CAL CONTRI BUTI NG TO CARCI NOGENI C AND

NONCARCI NOGENI C EFFECTS FROM THE FUQ TI VE DUST PATHWAY. THE RADI QACTI VE
CONTAM NANTS OF CONCERN FROM THE FUQ Tl VE DUST PATHWAY | NCLUDE PLUTONI UM
AND AMERI CI UM THE CONTAM NANT LEVELS I N THE SURFACE SO LS FCR CS-59,
CS-61, CS-132, AND THE TREATMENT FACI LI TY ARE BASED ON DATA FROM THE
NEAREST AVAI LABLE BOREHOLE.

DUST CONTROL MEASURES W LL BE SPECIFIED I N THE SSHSP TO LIM T | NHALATI ON
EXPOSURES TO WORKERS | NVOLVED | N CONSTRUCTI ON ACTI VI TIES. THESE
MEASURES W LL BE DERI VED FROM THE PPCD. EVEN | F WORKERS WERE TO BE
EXPOSED TO THE MAXI MUM DUST LQADI NG PERM TTED BY OSHA REGULATI ONS FCR
NUI SANCE DUST DURI NG THE ENTI RE PERI CD OF CONSTRUCTI ON ACTI VI TI ES, THE
EFFECTS OF ElI THER FUG Tl VE RADI QACTI VE MATERI AL OR PHTHALATES WOULD BE



I NSI GNI FI CANT.

THE CONTAM NATED SURFACE WATER CCOLLECTI ON STATI ONS W LL HAVE SURFACE

Pl PI NG RQUTED TO THE TREATMENT FACI LI TY. CONSEQUENTLY, TRANSFER CF
CONTAM NATED SURFACE WATER BY TANKER TRUCK WLL NOT BE REQU RED AND W LL
NOT RESULT IN A FUG Tl VE DUST SOURCE TERM DURI NG OPERATI ONS.  OCCASI ONAL
TRAVEL TO THE SURFACE WATER CCOLLECTI ON STATI ONS W LL BE REQUI RED FCR

MAI NTENANCE OR SURVEI LLANCE PURPOSES. WH LE SOVE FUGQ Tl VE DUST MAY BE
GENERATED IN THE WAKE OF THE VEH CLE, I T IS NOT EXPECTED TO BE A

SI GNI FI CANT EXPCSURE PATHWAY FOR THE VEHI CLE CPERATOR OR OTHER
CONSTRUCT! ON' PERSONNEL.

7.7.2 SITE EMPLOYEE EXPOSURE RI SKS

OTHER WORKERS AT THE RFP SI TE COULD BE EXPOSED TO LOW LEVELS OF VOC
VAPCRS RELEASED DURI NG NCRVAL CPERATI ON AND TO FUAQ Tl VE DUST GENERATED
DURI NG | NSTALLATI ON AND OPERATI ON OF THE FACI LI TI ES ASSOCI ATED W TH THE
PROPOSED ACTI ON.

ALTHOUGH THE VENT ON THE FEED EQUALI ZATI ON TANK ( SEE FI GURE 6-1) ON THE
WATER TREATMENT FACI LI TY WLL HAVE AN ACTI VATED CHARCCOAL FI LTER
ATTACHED, | N ORDER TO ESTI MATE AN UPPER BOUND TO PERSONNEL EXPOSURE, A
CALCULATI ON WAS PERFCRVED TO DETERM NE THE POTENTI AL VOC RELEASES FROM
THE VENT WTHOUT A FILTER ATTACHED. SINCE THAT TANK IS THE LARGEST
SINGLE TANK IN WH CH UNTREATED WATER IS COLLECTED, | T WAS CHOSEN AS THE
TANK WH CH, | F UNFILTERED, COULD LEAD TO THE GREATEST EXPOSURES TO OTHER
SI TE EMPLOYEES OR THE PUBLIC. ANY OTHER TANKS, SUWPS, OR PUWP VENTS
WOULD LEAD TO LOAER EXPOSURES AND LONER RI SKS. I N THE CALCULATION, I T
WAS ASSUMED THAT THE LIQUID IN THE TANK WAS AT THE CONTAM NATI ON LEVELS
LI STED I N TABLE 4-1 AND THAT THE VAPCR I N THE TANKS HAD REACHED
EQULIBRRUMWTH THE LIQUDS. |IT WAS FURTHER ASSUMED THAT THE VAPCRS
ARE DI SPLACED BY | N-FLON NG LI QUI DS AT AN AVERAGE RATE OF 60 GPM THE
DESI GN PROCESSI NG RATE. THAT IS, IT IS ASSUMED THAT THE AVERACGE LI QU D
I NFLOW MUST EQUAL THE PROCESSI NG FLOARATE, BUT NO CREDI T WAS TAKEN FOR
WATER BEI NG REMOVED FROM THE TANK. UNDER THESE Cl RCUMBTANCES, THE

MAXI MUM TOTAL CANCER RI SK AND TOTAL NON- CANCER HAZARD QUOTI ENT WOULD BE
VERY LOW

THERE W LL BE DUST GENERATED DURI NG THE CONSTRUCTI ON OF THE WATER
COLLECTION FACI LI TIES AS WELL AS THE WATER TREATMENT FACI LI TY. ALTHOUGH
DUST SUPPRESSI ON MEASURES W LL BE | MPLEMENTED | N ACCORDANCE W TH THE
PPCD AND SSHSP, THE FOLLOW NG CONSERVATI VE ANALYSI S, WHI CH ASSUMES NO
DUST SUPPRESSI ON MEASURES AND HI GH ESTI MATES OF AREAL DI STURBANCE AND
CONSTRUCTI ON Tl ME, HAS BEEN USED TO ESTI MATE HEALTH RI SKS FROM DUST
GENERATI ON.  THE DUST CGENERATI ON RATE WAS ESTI MATED USI NG THE

CONSTRUCTI ON GENERATI ON RATE OF 1.2 TONS PER ACRE PER MONTH ( AVERAGE

SO L MJ STURE CONDI TI ONS) FROM AP-42 (EPA, 1985). AP-42 IS AN EPA
DOCUMENT FCR ESTI MATI NG SOURCE TERMS FOR Al R POLLUTANT EM SSIONS. I T
WAS ASSUMED THAT THE PRQIECT WOULD CREATE DUST OVER AN AVERAGE AREA COF
ONE ACRE FOR TWD MONTHS.  TH'S MULTI PLI CATI ON LED TO A CALCULATED
AVERACGE GENERATI ON RATE OF 4.2 X (10-4) KG OF DUST PER SECOND. TO BE
CONSERVATI VE | N CALCULATI NG THE EXPCSURE OF SI TE EMPLOYEES, | T WAS
ASSUMED THAT ALL THE DUST WAS GENERATED AT THE SURFACE WATER CCLLECTI ON
STATIONS, SINCE TH S WOULD PRODUCE THE MAXI MUM EXPCSURE TO PERSONNEL AT
BUI LDI NGS 988 AND 995. THE APPRQACH UTI LI ZED TO ESTI MATE SURFACE
CONTAM NATI ON LEVELS CONTRI BUTI NG TO FUQ Tl VE DUST HAS BEEN DI SCUSSED | N
THE FUGQ Tl VE DUST PORTION OF SECTION 7.7.1 OF THI'S REPORT. USING A WND
DI RECTI ON VEEI GHTED DI SPERSI ON FACTOR ( /Q FROM CS-134 TO BU LD NGS 988
AND 995 OF 2.43 X (10-4) SECONDS PER CUBI C METER, | T IS ESTI MATED THAT
AN | NDI VI DUAL ASSI GNED TO THE BUI LDI NGS FOR THE FULL SI XTY- DAY DURATI ON
OF THE CONSTRUCTI ON ACTI VI TI ES WOULD RECEI VE A NMAXI MUM DOSE OF 0.4 MREM
CEDE FROM RADI OACTI VE MATERIALS I N THE FUA Tl VE DUST. THE CORRESPONDI NG
I NCREMENTAL CANCER RI SK AND NON- CANCER HAZARD QUOTI ENT DUE TO THE



PRESENCE OF PHTHALATES AND METALS | N THE DUST WERE CALCULATED TO EQUAL 3
X (10-6) AND 4 X (10-3), RESPECTI VELY.

AS NOTED PREVI QUSLY, THE ONLY POTENTI AL FUG Tl VE DUST SOURCE TERM

ASSCCI ATED W TH | NTERI M ACTI ON CPERATI ON | S OCCASI ONAL TRAVEL TO THE
SURFACE WATER CCLLECTI ON STATI ONS FOR MAI NTENANCE OR SURVEI LLANCE
PURPOSES. DUE TO THE | NFREQUENT NATURE AND SHORT DURATI ON OF ANY TRAVEL
TO THE COLLECTI ON STATI ONS, CHRONI C EXPOSURES TO OTHER SI TE PERSONNEL
FROM FUG TI VE DUST ARE NOT ANTI CI PATED.

7.7.3 R SKS TO MEMBERS OF THE PUBLI C (1)

MEMBERS OF THE PUBLI C COULD BE EXPOSED TO THE SAME SOURCES CF RI SK AS
DESCRI BED I N THE PREVI QUS SECTI ON FCR OTHER RFP SI TE WORKERS. THE

Al RBORNE CONCENTRATI ON CF THE FUGQ Tl VE DUST WOULD BE LESS FCR MEMBERS OF
THE PUBLI C BECAUSE OF THE GREATER DI SPERSI ON DI STANCE FROM THE SCURCE.

THE PUBLI C MAY BE EXPOSED TO FUG TI VE DUST CONTAI NI NG PHTHALATES, AND
PLUTONI UM GENERATED DUR NG THE CONSTRUCTI ON PHASE OF TH'S ACTION.  THE
MAXI MUM DOSE TO A MEMBER OF THE GENERAL PUBLI C FROM RADI QACTI VE

CONTAM NANTS PRESENT | N DUST GENERATED DURI NG CONSTRUCTI ON ACTI VI TI ES
WOULD BE ABOUT 2 X (10-3) MREM CEDE. THI'S I'S VERY LONAND WELL W THI N
Al RBORNE EXPOSURE LIM TS OF 10 MREM PER YEAR TO ANY MEMBER OF THE
GENERAL PUBLIC (DOE, 1990B). THE MAXI MUM | NCREMENTAL CANCER R SK TO A
MEMBER OF THE PUBLI C DUE TO PHTHALATE AND METAL CONTAM NATI ON W THI N THE
DUST WAS CALCULATED TO BE NEGLI G BLE DURI NG CONSTRUCTI ON, W TH A VALUE
OF 6 X (10-8). THE CORRESPONDI NG NON- CANCER HAZARD QUOTI ENT WAS
CALCULATED TO EQUAL 8 X (10-5) FOR OONSTRUCTI ON ACTIVITIES.  AS

DI SCUSSED | N SECTI ON 7.7.2, SOVE FUG TI VE DUST MAY BE GENERATED I N THE
WAKE OF VEH CLES TRAVELI NG TO THE WATER COLLECTI ON STATI ONS DUR NG
NORMAL CPERATI ONS FOR MAI NTENANCE OR SURVEI LLANCE ACTIVITIES. DUE TO
THE | NFREQUENT NATURE AND SHORT DURATI ON OF TH'S TRAVEL AND THE DI STANCE
TO THE PLANT BOUNDARY (APPROXI MATELY 1 M LE), ANY PUBLI C EXPOSURE IS
EXPECTED TO BE | NSI GNI FI CANT.

AS DI SCUSSED | N SECTION 7.7.2, POTENTI AL VOC RELEASES FROM THE FEED
EQUALI ZATI ON TANK VERE ANALYZED TO PROVI DE AN UPPER BOUND ON THE RI SKS
FROM RELEASES FROM OTHER, UNFI LTERED TANKS. USI NG THE SAME ASSUMPTI ONS
AS DESCRIBED I N SECTION 7.7.2, THE MAXI MUM CANCER RI SK AND NON- CANCER
HAZARD QUOTI ENT FOR A MEMBER OF THE PUBLI C WOULD BE VERY LOW

(1) THROUGHOUT TH S REPORT, THE TERM "GENERAL PUBLIC' HAS A SPECI AL AND

VERY RESTRI CTED MEANING. I N CRDER TO ESTI MATE THE MAXI MUM EXPCSURE OR

R SK TO ANY | NDI VI DUAL OUTSI DE OF THE RFP SI TE, ALL ESTI MATES ARE BASED

ON EXPCSURE TO A PERSON AT THE SI TE BOUNDARY LOCATI ON HAVI NG THE HI GHEST
AVERAGE Al RBORNE CONCENTRATI ON WHO REMAI NS THERE FOR 24 HOURS EACH DAY,

365 DAYS EACH YEAR, FOR THE DURATI ON OF THE OPERATI ON OR THE REMEDI AL ACTI ON.

7.8 PERSONNEL EXPOSURE - ACCI DENT

ANY ACCI DENTS THAT MAY OCCUR DURI NG THE CONSTRUCTI ON PHASE OF THE
PROPOSED ACTI ON ARE THOSE TYPI CAL OF SMALL EXCAVATI ON OR CONSTRUCTI ON
ACTIMITIES. THE SSHSP W LL | DENTI FY APPROPRI ATE PRECAUTI ONS AND
RESPONSI BI LI TIES FOR EACH JOB. WRKERS WLL BE FAM LI AR WTH THE SSHSP
AND A COPY OF I T WLL BE AVAI LABLE AT THE WORK SITE. NO CREDI BLE

ACCI DENT DURI NG CONSTRUCTI ON WOULD LEAD TO EXPCSURE COF ElI THER WORKERS,
SI TE EMPLOYEES, OR MEMBERS OF THE PUBLI C TO LEVELS GREATER THAN THOSE
RESULTI NG FROM THE SEVERE ACCI DENT CASE ANALYZED BELOW

DURI NG CPERATI ON, ACCI DENTS THAT COULD | MPACT ElI THER WORKERS CR MEMBERS
OF THE PUBLI C WOULD | NCLUDE FI RES OR MAJOR SPI LLS OF CONTAM NATED

MATERI AL.  SPILLS OF UNTREATED WATER W THI N THE TREATMENT FACI LI TY WOULD
CREATE THE POTENTI AL FOR SHORT DURATI ON Al RBORNE VOCS.  UPTAKE OF



CONTAM NANTS BY WORKERS | NVOLVED | N THE CLEANUP WOULD BE CONTROLLED BY
FOLLOWN NG SAFETY PRECAUTI ONS SPECI FIED I N THE GSA.  ANY Al RBORNE VCOC
RELEASES THROUGH VENTI LATI ON SYSTEMS THAT COULD LEAD TO EXPOSURES OF
OTHER RFP EMPLOYEES (SI TE EMPLOYEES) OR THE GENERAL PUBLI C WOULD BE LESS
THAN THE TANK RUPTURE DI SCUSSED LATER I N TH S SECTI ON.

THE | NI TI ATI ON AND PROPAGATI ON OF FIRE WTH N THE TREATMENT FACILITY IS
A CREDI BLE ACCI DENT. THE FACILITY TRAI LERS ARE EQUI PPED W TH CHEM CAL
FI RE EXTI NGU SHERS, HOWAEVER, THE TRAILERS WLL NOT NORVALLY BE OCCUPI ED
ONCE OPERATI ONS BECOME RQUTINE.  ANY VOC RELEASES WOULD BE BOUNDED BY
THE SEVERE ACCI DENT CASE SI NCE CONCENTRATED VOCS WOULD BE CONTAI NED

W TH N THE ACTI VATED CHARCOAL COLUMNS WH CH ARE CLOSED COVPONENTS AND
FILLED WTH WATER  SOLI DS WH CH ARE I N THE FI LTER PRESS HOUSI NG CR

VWH CH HAVE BEEN REMOVED AND PLACED | N METAL CONTAI NERS CONSTI TUTE A
POTENTI AL RADI QACTI VE MATERI AL SOQURCE TERM A FI RE WOULD HAVE TO BOTH
DRY QUT AND AERCSOLI ZE THE SCLI DS AS WELL AS BREACH THE METAL

CONTAI NVENT TO RESULT IN A RADI OACTI VE RELEASE. SINCE THE SOLI DS ARE

I NORGANI C AND | N A SLUDGE FORM CONTAI NI NG 60 TO 70 PERCENT WATER AND ARE
W TH N METAL CONTAI NERS, AND THE TRAILER | S THE ONLY MAJOR COMVBUSTI BLE
MATERI AL PRESENT, | T IS CONCLUDED THAT THE FI RE DURATI ON AND | NTENSI TY
WOULD BE | NSUFFI CI ENT TO RESULT I N A RADI QACTI VE MATERI AL RELEASE
RESULTI NG I N ANY SI GNI FI CANT | MPACTS.

I F ANY WORKERS WERE PRESENT DURI NG AN ACCI DENT | NVOLVI NG THE RUPTURE CF
THE | NLET TANK, THE DANGER OF TRAUNATI C | NJURY WOULD BE A GREATER
CONCERN THAN | NTAKE OF HAZARDOUS CHEM CALS COR RADI QACTIMI TY. THE

RADI CACTI VE MATERI ALS PRESENT I N THE WATER ARE NOT VOLATILE, NCR ARE
THEY READI LY ABSORBED THROUGH THE SKIN, SO THEY DO NOT PRESENT AN

I NGESTI ON HAZARD TO THE WORKERS AT THE SCENE OF THE | NCI DENT. THE
ORGANI C CHEM CALS ARE LOW I N CONCENTRATI ON AND WOULD NOT VOLATI LI ZE

| MVEDI ATELY. THUS, WH LE THE Al RBORNE CONCENTRATI ON LEVELS NEAR THE
TANK WOULD BE HI GHER THAN OFF- SI TE OR OTHER ON-SI TE LOCATI ONS, THE
WORKERS WOULD BE AWARE COF THE | NCI DENT AND WOULD EI THER EVACUATE OR TAKE
PROTECTI VE ACTI ONS, THUS LI M TI NG THEI R TOTAL EXPOSURE TO THE HAZARDQUS MATERI AL.

7.9 COW TMENT OF RESQURCES

THE SCOPE OF THE PROPCSED I MIRA IS SMALL AND THE RESCQURCES

( MATERI AL/ HUVAN) FOR CONSTRUCTI ON AND CPERATI ON OF THI S SURFACE WATER
TREATMENT SYSTEM WLL LI KEW SE BE RELATI VELY SVALL. NO SI GNI FI CANT
COW TMENTS OF VALUABLE RESQURCES ARE | NVOLVED.

W TH THE EXCEPTI ON OF THE LAND AREA, ALL OF THE MATERI ALS FCR
CONSTRUCTI ON AND COPERATI ON OF THE WATER TREATMENT SYSTEM W LL BE

| RREVOCABLY AND | RRETRI EVABLY COMM TTED TO THE | MPLEMENTATI ON COF THE
REMEDI AL ACTI ON.  MOST OF THESE RESOURCES ARE NORVALLY CONSUMED AT THE
PLANT AT A RATE WH CH MAKES THE REQUI REMENTS OF THE REMEDI AL ACTI ON

I NSI GNI FI CANT.  THE WATER PRETREATMENT CHEM CALS AND CLEANI NG SCLUTI ONS
ARE ALREADY | N USE AT THE RFP. THE CHEM CALS FOR THE CRCSS- FLOW
MEMBRANE TREATMENT SYSTEM AND THE CARBON CANI STERS ARE ALL READILY

AVAI LABLE FROM OFF- SI TE SOURCES. PROCESS CHEM CALS, CLEANI NG AGENTS,
AND CARBON WLL ALL BE AVAI LABLE WTH N THE DENVER METROPCLI TAN AREA.

7.10 TRANSPORTATI ON | MPACTS

HUVAN HEALTH | MPACTS NORMALLY | NCI DENT TO TRANSPORTATI ON | NCLUDE VEH CLE
EM SSIONS | N ADDI TI ON TO PCSSI BLE TRAUVATI C | NJURI ES AND FATALI TI ES
RESULTI NG FROM VEH CULAR OPERATI ONS.

NORVAL TRANSPORTATI ON PRODUCES ENG NE EM SSI ONS, FUQ Tl VE DUST GENERATED
BY VEH CULAR TRAFFI C ON UNPAVED SURFACES, AND PARTI CULATE FROM TI RE
WEAR. THE TABLE BELOW PRESENTS AN ESTI MATE OF EM SSI ON RATES FCR THE
OPERATI ON OF A TYPI CAL TRUCK.



TRUCK EM SSI ONS RATE

PCOLLUTANT EM SSI ON RATE (LBS/ 100 GAL. FUEL)
HYDROCARBONS 13.1
NOX 286.0
SOX 31.2
(60 123.5
TSP 17.7

THE | MPACTS ON HEALTH RESULTI NG FROM TRANSPORTATI ON DURI NG THE PROPOSED
ACTI ON | NCLUDES THE POTENTI AL FOR BOTH POLLUTI ON- AND ACCI DENT- RELATED
| MPACTS. THE TABLE BELOW PRESENTS ESTI MATES OF RI SKS RESULTI NG FROM
TRUCK TRANSPORTATI ON (RAO, 1982).

HEALTH EFFECTS PER Kl LOVETER

SOURCE MODE * LCFS  INJURIES
FATALI TI ES

POLLUTANTS TRUCK 1. 0(E-7)

ACCI DENTS TRUCK 5.1(E-7) 3. 0(E-8)

* LCF = LATENT CANCER FATALITY

UNCERTAI NTI ES ARE ASSOCI ATED W TH PCOLLUTI ON EM SSI ON RATES AND
ATMOSPHERI C DI SPERSI ON BEHAVI R TO COVPENSATE FOR THESE UNCERTAI NTI ES,
THE ANALYSI S USED CONSERVATI VE ESTI MATES FOR DETERM NI NG PCLLUTI ON
HEALTH EFFECTS. THE TABULATED ACCI DENT | MPACTS ARE AVERACGE VALUES OVER
ALL PCPULATI ON ZONES (URBAN, SUBURBAN, RURAL) AND ARE DERI VED FROM

NATI ONW DE DEPARTMENT OF TRANSPORTATI ON ( DOT) STATI STI CS.

THE PROPOSED ACTI ON WLL | NVOLVE TRANSPORTATI ON ACTI VI TI ES DURI NG THE
CONSTRUCTI ON PHASE AS WELL AS DURI NG SUBSEQUENT COPERATI ONS. ALL
CONSTRUCTI ON SHI PMENTS ARE ANTI Cl PATED TO BE MADE MOSTLY BY TRUCK AND
WLL ORI G NATE WTH N THE DENVER METROPOLI TAN AREA (WTH N A 50-M LE
RADI US OF THE PLANT SITE). MATER ALS TO BE BROUGHT ON S| TE | NCLUDE THE
TREATMENT SYSTEMS, STCORACGE TANKS, Pl PI NG CONCRETE, AND ASSCClI ATED

EQUI PMENT. THE DELI VERY OF THESE MATERI ALS W LL REQUI RE SEVERAL
TRUCKLOADS OVER THE CONSTRUCTI ON PERI GD, FOLLOAED BY ROUTI NE MAI NTENANCE
TRAVEL BETWEEN COLLECTI ON AREAS AND THE TREATMENT FACI LI TI ES ( ESTI MATED
AT LESS THAN 50 M LES PER WEEK). THE RESULTI NG TRANSPORTATI ON | MPACTS
WLL BE SMALL AS SEEN FROM THE TABULATED EM SSI ONS AND HEALTH EFFECTS
ESTI MATES. TO PLACE TRANSPORTATI ON | MPACTS TO THE GENERAL PUBLIC I N
PERSPECTI VE, | T | S OBSERVED THAT APPROXI MATELY 60, 000 ROUND- TRI P TRUCK
SHI PMENTS ( ONE- WAY DI STANCE OF 50 M LES) WOULD BE REQUI RED TO RESULT IN
ONE ADDI TI ONAL LATENT CANCER FATALITY (LCF). AN AVERAGE OF 210, 000
TRUCK SH PMENTS WOULD BE REQUI RED TO RESULT | N ONE ADDI TI ONAL TRAUNVATI C
FATALI TY. THE I NCREASE I N SI TE TRAVEL DUR NG CONSTRUCTI ON MAY BE

NOTI CEABLE BUT WLL BE OF SHORT DURATION. QUTSI DE THE PLANT BCOUNDARY,
THE | NCREASE W LL NOT BE NOTI CEABLE.

TREATMENT OF CONTAM NATED SURFACE WATER FROM QU 2 WLL RESULT IN AN

| NCREMENTAL | NCREASE | N SI TE PI CKUP AND DELI VERI ES OF SPENT CARBON
COLUWS AND REPLACEMENT UNI TS AND CHEM CALS FOR THE PRETREATMENT OF
WATER FOR THE CRCSS- FLOW MEMBRANE TREATMENT SYSTEM  DELI VERIES WLL BE
SPREAD QUT OVER THE COURSE OF THE YEAR AND WLL BE HANDLED BY ONE OF THE
EXI STI NG PLANT CHEM CAL SUPPLI ERS. THE VERY SMALL NUMBER OF SHI PMENTS

I N\VOLVED FCR BOTH THE CARBON COLUMNS AND THE CROSS- FLOW MEMBRANE
TREATMENT SYSTEM WLL RESULT IN AN | NSI GNI FI CANT | MPACT TO HUVAN HEALTH.

OFF- SI TE TRANSPORTATI ON | MPACTS ASSCCI ATED W TH THE SHI PMENT OF
SOLI DI FI ED FILTER SLUDGE TO A M XED WASTE DI SPCSAL SI TE, SUCH AS THE



NEVADA TEST SITE, WLL BE VERY LONAS DETERM NED | N DCE (1990B).

RELATI VELY LOW CONCENTRATI ONS OF CONTAM NANTS, THE PHYSI CAL FORM OF THE
WASTE, DI SPCSAL SI TE WASTE ACCEPTANCE CRI TERI A, AND COVPLI ANCE W TH DOT
PACKAG NG AND TRANSPORT REQUI REMENTS ALL CONTRI BUTE TO VERY LOW HEALTH
EFFECTS FROM | NCl DENT- FREE SHI PMENT AND ACCI DENT EVENTS.

OPERATI ONAL ACTI VI TIES WLL ALSO | NCLUDE PERI CDI C | NSPECTI ON OF THE
COLLECTI ON SYSTEM TO REMOVE DEBRI S OR OTHER OBSTACLES, AS WELL AS

RQUTI NE | NSPECTI ON OF THE PI PELI NE COLLECTI ON SYSTEM PROVI DI NG DI RECT
FEED TO THE WATER TREATMENT FACILITY. TH S WLL REQU RE VEH CULAR
TRAVEL TO EACH COLLECTI ON STATI ON AREA, WH CH | S ESTI MATED TO TOTAL 10
TO 15 M LES PER WEEK. | MPACT TO HUVAN HEALTH (LATENT CANCER FATALI Tl ES
FROM VEH CULAR POLLUTION) WLL BE NEG.I d BLE.

7.11 CUMJLATI VE | MPACTS

RQUTI NE PRCCESSI NG OF THE SURFACE WATER COLLECTED FROM THE SURFACE SEEPS
AND DRAI NAGES W LL RESULT IN SOVE ADDI TI ONAL SOLI D WASTES BEI NG
GENERATED FROM THE SI TE.  GENERATI ON OF FI LTER PRESS CAKE BY THE

CROSS- FLOW MEMBRANE FI LTRATI ON SYSTEM | S ESTI MATED TO BE A MAXI MUM CF 70
CUBlI C YARDS ANNUALLY. THE FILTER CAKE WLL BE TREATED ON S| TE AND

SH PPED TO THE NEVADA TEST SI TE OR SIM LAR FACI LI TY FOR FI NAL DI SPOSAL.
THE ANNUAL PRODUCTI ON RATE OF THE SEM SOLI D W LL AVERACE MUCH LONER

ALL GASEQUS RELEASES WLL BE UNDETECTABLE OFF SITE. NONE OF THE

MATERI ALS THAT MAY BE RELEASED ARE EXPECTED TO BE CONCENTRATED BY ANY
NATURAL PRCCESS.

THE DRYI NG OF THE SEM SOLI D SLUDGE WASTE FROM THE TREATMENT SYSTEM W LL
REQUI RE AN | NCREASE | N PLANT SOLI DI FI CATI ON CPERATI ONS TO DRY AND
PACKAGE THE WASTE FOR TRANSPORT TO A FINAL DI SPOSAL SITE. NEI THER THE
DRYI NG NOR PACKAG NG REQUI REVENT W LL ADD SI GNI FI CANTLY COMPARED TO THE
CURRENT WORKLQAD OF THE FACI LITY. RADI ONUCLI DE ACCUMULATI ON | N THE
SLUDGE |'S NOT EXPECTED TO EXCEED EXEMPT QUANTI TI ES BY WEI GHT, SO THAT
SHI PMENT OF THE SLUDGE |'S NOT EXPECTED TO CAUSE ANY SPECI AL CONCERN OR
REQUI RE UNUSUAL CONTRCLS.

I T I'S ESTI MATED THAT FOUR WORKERS WLL BE | NVOLVED | N ROUTI NE CPERATI ON
AND MAI NTENANCE OF THE SURFACE WATER COLLECTI ON AND TREATMENT FACI LI TY.
TH' S WLL HAVE NEGLI G BLE | MPACT ON THE WORKLOAD OF PLANT PERSONNEL. I N
RQOUTI NE CPERATI ONS, THESE WORKERS W LL NOT BE EXPOCSED TO ANY LEVELS CF
CHEM CALS OR WASTE STREAM PCLLUTANTS THAT WOULD RESTRI CT THEM FROM OTHER
ASSI GNVENTS AT THE RFP.

CONSTRUCTI ON ACTI VI TIES WLL RESULT I N | NCREASED VEH CULAR TRAFFI C,

ENG NE EM SSI ONS, AND THE NUMBER OF WORKERS.  THE NUMBER OF PERSONNEL
REQUI RED FOCR THE PROPCSED ACTI ON WLL BE A SMALL | NCREASE TO THE ASSUVED
YEARLY ADDI TI ONAL CONSTRUCTI ON LOADI NG

ENVI RONMVENTAL EFFECTS OF THE ALTERNATI VES

THE PREFERRED ALTERNATI VE AND THE PROPGSED ACTION FOR THI S I NTERIM
REMEDI AL ACTI ON | S TO GATHER CONTAM NATED SURFACE WATER FROM A SERIES OF
PO NT SCQURCES, TRANSFER THE COLLECTED WATER VI A Pl PELI NE, AND PROCESS
THE WATER THROUGH A WATER TREATMENT SYSTEM  THE PREFERRED TREATMENT
SYSTEM CONSI STS OF A CROSS- FLOW MEMBRANE TREATMENT SYSTEM FOR REMOVAL OF
RADI ONUCLI DES AND METALS, FOLLOWED BY A CARBON COLUWN SYSTEM FOR REMOVAL
OF VOCS. THE TREATED WATER WLL THEN BE RETURNED TO SCQUTH WALNUT CREEK.

SEVERAL ALTERNATI VES TO THE PROPCSED | M | RA WERE EVALUATED FOR

ENVI RONVENTAL EFFECTS. THE ALTERNATI VES | NCLUDED: 1) NO ACTI O\, 2)
SURFACE WATER COLLECTI ON AT POND B-5 AND 3) | ON EXCHANGE, GRANULAR MEDI A
FI LTRATI ON W TH POLYMER ADDI TI ON, UV PEROXI DE OXI DATI ON, AND Al R
STRIPPING  THE ALTERNATI VE OF SURFACE WATER COLLECTI ON AT POND B-5 HAS



BEEN ELI M NATED BASED ON THE POTENTI AL OF GENERATI ON OF ADDI TI ONAL
CONTAM NATI ON AND ADDI TI ONAL VOLUMES OF WATER REQUI RI NG TREATMENT ( SEE
SECTION 4-1). EACH REMAI NI NG ALTERNATI VE | S EVALUATED | N REGARD TO
ENVI RONVENTAL QUALI TY, PERSONNEL EXPOSURE AND TRANSPORTATI ON | MPACTS.
FOLLOWN NG THE ALTERNATI VE EVALUATI ON, TABLE 8-1 COVPARES THE POTENTI AL
| MPACT OF THE PROPCSED ACTI ON W TH THE ALTERNATI VES.

8.1 ENVI RONMENTAL EFFECTS OF NO ACTI ON

ALTHOUGH THE NO ACTI ON ALTERNATIVE | S I N DI RECT CONFLICT WTH THE | AG
REACHED AMONG DOE, EPA, AND THE STATE OF COLORADO, I T IS DI SCUSSED
HEREI N.

8.1.1 ENVI RONMENTAL QUALITY

THE NO ACTI ON ALTERNATI VE WOULD NOT | NVOLVE ANY SHORT- TERM | MPACT TO THE
ENVI RONMVENT OR THE WORK FORCE/ GENERAL POPULATI ON AND WOULD ELI M NATE THE
NEED FOR COFF- SI TE TRANSPORTATI ON ACTIVITIES. HONEVER, | T WOULD NOT
CONTAI N NOR REMOVE ANY RADI ONUCLI DES, VOCS COR | NORGANI C CONTAM NANTS.
THE NO ACTI ON ALTERNATI VE WOULD PCSE A LONG TERM RELEASE RI SK TO THE
GENERAL PUBLI C AND WOULD REQUI RE REMEDI AL ACTI ONS I N THE FUTURE.

THE NO ACTI ON ALTERNATI VE WOULD REQUI RE THAT THE CURRENT QUARTERLY SI TE
MONI TORI NG BE CONTI NUED. BECAUSE THE MONI TORING IS A PART OF THE

EXI STI NG PLANT ENVI RONVENTAL MONI TORI NG PROGRAM  THE | MPACT ON PLANT
OPERATI ONS AND THE SURRCUNDI NG COMMUNI TY WOULD BE EFFECTI VELY ZERO
HONEVER, BECAUSE OFF- SI TE M GRATI ON MAY CCCUR | N THE FUTURE, THE NO
ACTI ON ALTERNATI VE | S UNACCEPTABLE.

8. 1. 2 PERSONNEL EXPOSURE

THE NO ACTI ON ALTERNATI VE WLL HAVE M NI MAL | MPACT ON CURRENT WORKERS AT
THE SI TE OR AT ADJACENT SITES. WORKERS WOULD STILL BE REQUI RED TO
COLLECT QUARTERLY SAMPLI NG WH CH WOULD PRESENT NO ADDI Tl ONAL | MPACT
ABOVE CURRENT | MPACT LEVELS. THE SOQURCES OF HAZARDOUS MATERI ALS WOULD
NEI THER BE REMOVED NOR CONTRCLLED. HOWEVER, THE PGCSSI BI LI TY OF

RELEASI NG CONTAM NATED WATER OFF- SI TE WOULD | NCREASE OVER TI ME. THE

SI TE WOULD THEN BE A SOURCE OF PUBLI C EXPOSURE | N THE LONG TERM

8. 1. 3 TRANSPCRTATI ON

SI NCE NO REMEDI AL ACTI ON WOULD OCCUR UNDER THI' S ALTERNATI VE, THERE WOULD
BE NO ON-SI TE OR OFF- SI TE TRANSPORTATI ON ACTI VI TI ES ASSOCI ATED WTH THI S
ALTERNATI VE OR RELATED | MPACTS TO WORKERS OR THE GENERAL PUBLI C.

8. 2 ENVI RONMENTAL EFFECTS OF ALTERNATI VE 2
8. 2.1 ENVI RONMENTAL QUALITY

A VAR ETY OF TREATMENT TECHNCOLOG ES WERE | NVESTI GATED AS ALTERNATI VES TO
THE PROPCSED QU 2 M I RA.  THESE | NCLUDED GRANULAR MEDI A FI LTRATI ON W TH
PCLYMER ADDI TI ON FOR SUSPENDED SCLI DS REMOVAL AND | ON EXCHANCGE FCR
METALS AND RADI ONUCLI DE REMOVAL. |IN ADDI TI ON, WV PEROXI DE OXI DATI ON AND
AR STRI PPI NG W TH OFF- GAS TREATMENT WERE EXAM NED FOR ORGANI C

CONTAM NANT REMOVAL. | ON EXCHANGE AND UV PEROXI DE SYSTEMS ARE PROPCSED
FOR TREATMENT OF CONTAM NATED GROUND WATER AT THE 881 HI LLSI DE AREA

VWH CH CONTAI N CONSTI TUENTS WHI CH ARE SI M LAR TO THE QU 2 SURFACE WATER
CONTAM NANTS.  HOWEVER, W TH REGARD TO | ON EXCHANGE, PLUTONIUM IS NOT A
GROUND WATER CONTAM NANT AT THE 881 HI LLSI DE AREA, AND | ON EXCHANGE (CR
OTHER | NORGANI C TREATMENT TECHNOLOG ES) ARE NOT PROVEN TECHNOLOG ES FOR
REMOVAL CF PLUTONI UM FOR NATURAL WATER. THERE | S NO APPRECI ABLE

DI FFERENCE | N ENVI RONVENTAL | MPACTS OF THE ALTERNATI VE ORGANI C

CONTAM NANT TREATMENT TECHNOLOG ES. THE CROSS- FLOW MEMBRANE FI LTRATI ON



SYSTEM I S THE ONLY PROVEN SYSTEM FOR REMOVAL OF THE TARGETED
RADI ONUCLI DES.

8. 2. 2 PERSONNEL EXPOSURE

THE USE OF ALTERNATE TREATMENT TECHNOLOG ES WOULD HAVE LI TTLE | MPACT ON
THE PERSONNEL EXPOSURE ASSCCI ATED W TH SURFACE WATER CLEANUP. THE
CONTAM NANTS I N THE WATER REMAI N THE SAVE AND THE REMOVAL TECHNI QUES ARE
ESSENTI ALLY SI M LAR W TH RESPECT TO PERSONNEL EXPCSURE A RI SK.

8. 2. 3 TRANSPCRTATI ON

THE SELECTI ON OF ONE OF THE OTHER ALTERNATI VE TREATMENT TECHNCOLOG ES MAY
REQUI RE DI FFERENT TRANSPORTATI ON REQUI REMENTS, DEPENDENT ON THE RATE CF
WATER TREATED AND THE CONTAM NANTS TO BE REMOVED. THE | ON EXCHANGE
COLUWNS UTI LI ZE RESI N BEADS THAT MAY REQUI RE PERI CDI C REPLACEMENT.

USI NG A UV PEROXI DE TREATMENT PROCESS WOULD REDUCE TRANSPORTATI ON

I MPACTS PRI MARI LY DUE TO ELI M NATI ON OF SOVE OF THE BY- PRODUCT MATERI ALS
PRODUCED BY THE PROCESS. OVERALL, THE TRANSPORTATI ON | MPACT FOR THI S
ALTERNATIVE | S M NI MVAL.

8. 3 SUMVARY
THE | MPACTS OF THE ALTERNATI VES ARE JUDGED TO BE SMALL. THE POTENTI AL

I MPACTS ASSCClI ATED W TH THE PROPOSED ACTI ON AND EACH OF THE | DENTI FI ED
ALTERNATI VES ARE PRESENTED I N TABLE 8-1-A AND B.



